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MNOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mnporpamMMmbl MO OHUOJIOIMH TEOPETHUECKYIO OCHOBY IS
OTIpEICNICHHs] TMOJAXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS Y4eOHOro Mpeamera
«buonorus» cocraBwim: KoHuentyanbHble nonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJEp)KaHUsA, pe3yJlbTaToB OOydYeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, TOJIOKEHUSI 00 OOLTUX IENISIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obuiero oOpazoBanusi B Poccuiickoit ®enepanuu, a Takxke MOJOKEHUS O
cnenuduke OMoIoruy, €€ 3Ha4eHUU B MMO3HAHUH KUBOUM MPUPOJIBI U 0OeCTIeUeHUH
CYLIECTBOBAHMS 4elI0BEeYECKOro oOmiecTBa. COrIacHO Ha3BAHHBIM IOJIOKEHUSM,
OIpe/IeTICHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruu Ja€T NpeACTaBlICHHE O IeisIX, 00 oOuiei
CTpaTerud OOy4YeHHs, BOCIHTAaHUS W Pa3BUTHA OOYYAIOIIUXCS CpPEIACTBAMH
yueOHoro mnpeamera «buonorus», omnpeaenser o005A3aTeNbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPyKTypy, pacupenejieHue IO pas3iejaM H  TeMmaw,
PEKOMEHIyEMYIO TIOCIIEI0BaTENbHOCTh U3YUEHHsI YUeOHOro Marepuaia ¢ yuyéToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaTEIbHOIO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEN 00yUaroIMnXCsl.

B mporpamMe 1o OuoOIOTMHM TakXKe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (GOPMHPOBAHUM OCHOBHBIX BHJOB  Yy4eOHO-TIO3HABATEIHLHOMN
JeATeIbHOCTH/YUeOHbIX JEeUCTBUN O0ydYalolUXcs MO0 OCBOCHUIO COJIEpKaHUS
OMOJOTMYECKOro 00pa30BaAHMS.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peaii30BaH
OPUHLMII TPEEMCTBEHHOCTH B HW3y4YeHMHM Ouonoruu, Ojarogaps uyemMy B Hel
IPOCMATPUBAETCA HAIPABICHHOCTb Ha pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  IEHHOCTHBIX
OpUEHTALNI JIMYHOCTH, SKOJIOTHUECKOTO MBIIUICHHUS, IPEACTABIECHUI O 3/I0pDOBOM
oOpasze KU3HM U OEpexKHbIM OTHOIIEHUEM K OKPYXKaIOIIell MPUPOIHON cpele.
[ToaTomy Hapsiay ¢ M3ydeHHEM OOIIEOMOIOTHYECKUX TEOPHi, a TakkKe 3HaHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOI'0 PaHra M CYHIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOLIECCOB B MPOrpaMMe MO OMOJIOTMH YAEJIIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHWM B MOBCEAHEBHON JKU3HM JAJISl PEIICHUS MPUKIATHBIX 3371a4, B
TOM 4YHCJe: NPO(QHUIAKTUKNA HACIEACTBEHHBIX 3a00JIEBAHMI 4YENIOBEKa, MEIMKO-
T€HETUYECKOTO KOHCYJIbTHPOBaHMS, 000CHOBaHUS HKOJIOTUYECKU
1[eJ1eCO00pa3HOro TMOBEICHUS B OKpY)Karolledl MNpUpOJHOM cpele, aHaiu3a
BIIMSTHUST XO3SUCTBEHHOW JACSITENTLHOCTH YENIOBEKAa HAa COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHHE BHUMAHUS K MPUKIAJHON HAIIPaBIEHHOCTH
ydeOHoro mpeamera «buomorus» MpoJUKTOBAHO HEOOXOAMMOCTBHIO OOeCTeueHus



YCJIOBHM ISl pELIEHUs] OJJHOM M3 aKTyaJIbHBIX 3a/1ay IIKOJBbHOIO OMOJOTHYECKOI0
oOpa3oBaHMs, KOTopas mpeamnojaraer ¢GopMUpPOBaHHE Yy  OOyYaroIIMXCs
CHIOCOOHOCTH aJanTHPOBAaTbCS K HW3MEHEHUSM JUHAMHYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MHPA.

buosnoruss Ha ypoBHE cpeaHero ooOmero 0o0pa3oBaHUS 3aHMMAET Ba)KHOE
mecto. OHa obecmeunBaeT (GopMHUpOBaHUE y OOYYArONIUXCSI TPEICTABICHUNW O
HAay4YHOM KapTUHE MHpA, pacIIUpsSeT U 00OOUIaeT 3HAHUS O KUBOM NpHUpOJE, €€
OTJMYUTENbHBIX TNPU3HAKAX — YPOBHEBOW OpraHU3alldd U 3BOJIOLUHU, CO3AaET
yCIIOBUSL  JJI: TO3HAHMS  3aKOHOB  JKMBOM  mpupoabl, (OpMUPOBAHUSA
(GyHKIMOHATBHOM TI'PaMOTHOCTH, HAaBBIKOB 30pOBOrO0 U Oe3omacHoro obOpasa
KHU3HHU, SKOJOTHYECKOTO MBIIIICHHUS, [IEHHOCTHOTO OTHOIIEHUS K KUBOU MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKe JUIsl peLIeHHs] BOCIIUTATENIbHBIX U
pa3BHBAIOIIMX  3aJady  CpeaHero  oOmero o0pa3oBaHMs,  COLHUAIU3ALUU
oOyuaronuxcs. M3ydyenne 6mosorun oOecreynBaeT yciaoBus Uil (popMUpOBaHUS
UHTEIUICKTYalIbHBIX, KOMMYHHUKAIIMOHHBIX W  WH(GOPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET HMHTErpaluy OHOJIOTMYECKUX 3HAHHUM C
MPEICTABICHUSIMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeaHA3HAYEHHM y4eOHOro IpenmMera
«buosorusi» COCTaBUIM OCHOBY JJiA ONpENeNeHUs MOAXOAOB K OTOOpy U
CTPYKTYPUPOBAHHIO €ro COAEpKaHUsA, MPEACTaBICHHOr0 B Iporpamme 10
OunoJIoruu.

Ot60p coxmepxanus yueOHoro mpenmera «buomorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJX0Jla, B COOTBETCTBUU C
KOTOPBIM OOYyYaloluecs: MOJKHBl OCBOMTH 3HAHHMS W YMEHUS, 3HAUYUMBIC IS
dbopMupoBaHus O0OmIed KyJIbTYphl, ONPEACNAIONINE aJeKBaTHOE IOBEICHHUE
YeJIOBeKa B OKPYJKAOIIEH IPUPOJHON cpejie, BOCTPEOOBaHHBIE B IOBCEIHEBHOM
KU3HU U MPAKTHYECKON nestenbHOCcTH. Ocoboe MecTo B 3TOM cUCTEMe 3HaHUM
3aHMMAIOT 3JIEMEHTHI COJIePKaHUs, KOTOPbIE CITy>KaT OCHOBOM /11 pOpMUPOBAHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa H
[EHHOCTHBIX  OPWEHTAIMSIX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHW3allUd
OMOJIOrMYECKOro 00pa30BaHMUS.

CTpyKTypupoBaHHe COJEpXKaHUs yuyeOHOro Marepuajla B Iporpamme IO
OMOJIOTUM OCYIIECTBJIIEHO C YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPHUPOJBI, 0 €€ YPOBHEBOW OpraHM3allid U
HBOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BbIJIETICHBI CIIEAYIOIINE COJiepKaTeNbHble MTUHUM: «buonorus kak Hayka. MeTosl
HAay4YHOTrO To3HaHUs», «KieTka kak Ouonorumdeckas cuctemay, «OpraHusMm Kak



ouosiornueckasi cucremay, «Cucrema U MHOrooOpasue OpPraHMYEeCKOro MHUpPay,
«IBOJIOLUS KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

[lenr usyuenus yueOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJlaJicHUE  OOyYaIOIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(PYHKIIMOHAJILHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra U MNpUOOpEeTEeHHWE YMEHUU
WCIIOJI30BATh ATH 3HAHWS IS TPAMOTHBIX JICMCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS] PA3TMYHBIX KU3HEHHBIX MPOOJIEM.

JocTmxeHue 1enum ulydeHus ydeOHoro npenmera «buonorus» Ha 6a3zoBom
YPOBHE 00€CTIeUnBAETCS PEIICHUEM CIISAYIOIINX 3a]1a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbl 3HAHUM O OHUOJOTHUECKUX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CIy>KallluX OCHOBOM
uist OPMUPOBAHUST TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYy4YHOTO MO3HAHMS, CTPOSHUU, MHOTO0OOpa3uu U OCOOCHHOCTSX >KHBBIX
CHUCTEM Pa3HOr0 YPOBHSI OPraHU3allMH, BBIJAIOIIMXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUAIX B OMOJIOTHH,

dbopmupoBaHue y OOYYaIOIMMXCS IMO3HABATEIBHBIX, WHTCIUICKTyIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEW B MPOIECCe aHaiM3a JAaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, WJACH W TOAXOJ0B K HM3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHSI OpraHU3aluu;

CTAQHOBJIEHHE Yy OOydJaromuxcsi oOImedl KyJabTyphl, (QYHKIIMOHAIBbHOU
IPaMOTHOCTH, PA3BUTHE YMEHUM OOBSICHATH U OLEHUBATH SIBICHUS OKPY’KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUU U ONbITA, IMOJYYEHHBIX MpHU
H3YYCHHH OMOJIOTHH;

dbopmupoBaHUe Yy OOYydYarOIIUXCS YMEHUH WLIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JIESITEIHLHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM >KHUBOU
MIPUPOJIBI, HEOOXOIUMOCTU OEPEKHOTO OTHOIICHHUS K HEeH, COOIIOICHUS DTHIECKUX
HOPM TP MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpHI, 11l GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUS;

MpUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM JKM3HU IS
OLICHKU IIOCJIEICTBUM CBOEH AEATEIBHOCTH IO OTHOLICHUIO K OKPYKAIOIIEH cpelie,
COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHHWE M COOJIIOJCHHWE Mep NPOPUIAKTUKU
3a00J1eBaHMIA.

B cucreme cpeanero oOmiero oOpaszoBanusi «buonorus», uzydaemass Ha
0a30BOM yYpOBHE, SBISIETCS O0S3aTE€NbHBIM YUYEOHBIM TMPEIMETOM, BXOMISIIUM B
COCTaB TMpeaMeTHON 001acTi « EcTeCTBEHHO-HAayYHBIE TIPEAMETHI.



Jnst u3yuenust 6Mosioruu Ha 6a30BOM YPOBHE CPEIHET0 00I1ero 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 wac B Hexmemo), B 11 kmacce — 34
yaca (1 yac B Hezieno).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMHU €CTECTBEHHBIMU Haykamu, (puiiocodueit, ITUKOM, ICTETUKON U MPABOM.
Ponr Ouosnorun B (GOpMUPOBAaHWU COBPEMEHHOM HAy4YHOM KapTUHBI MHUpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTo1b1 TTO3HAHUS )KUBOUW TIPUPOABI (HAOII0IEHUE, DKCIIEPUMEHT, ONTUCAHKE,
U3MepeHue, KiaccuuKalus, MOJCTUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IWYHBIX METOJIOB IPHU
W3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cicTeMbl 1 UX OPraHU3ALMSL.

JKuBble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouonorun. OTimune
KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.

CaoiicTBa OMOCHUCTEM U UX pa3HoOOpasue. YPOBHHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJISALUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTreoIeHOTHYSCKuH ), OMOC(EPHBIH.

JdeMoHCcTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKUBOH IIPUPOIBI».

O6opynoBanue: mojenb MmoJiekyiibl JTHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTAB KIIETKA. XHWMHUYECKUE JJIEMEHTBI: MaKpPO3JEMEHTHI,
MUKpPO3JIEMEHThL. Bo/la 1 MUHEpaIbHbIE BELIECTBA.

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

benku. CoctaB u cTpoeHre OeIKOB. AMUHOKHCIOTHI — MOHOMEPHI OCIIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIeKyJibl (TIepBUYHAs, BTOPUYHAsl, TPETUYHAS U
YeTBEpTUYHAsA CTPYKTypa). XHMHUYECKHE CcBoiicTBa OenkoB. buonoruueckue
byHKIIMN OEIKOB.



depmeHTHl — Ouosiorudyeckue Kkatanuzatopel. CTpoeHue (QepMeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas crnenupuaHoctb. Kodepmentsl. ButamuHbL
OTnmnuns pepMEHTOB OT HEOPTAHUUECKUX KaTaJIU3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl (TJIIOKO3a, pudbo3a ©  JE30KCHpH003a),
aucaxapuipl  (caxaposa, JaKTo3a) W TmosMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEeJUII0103a). bruonornyeckre GyHKIMM yTII€eBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdoaunuael, crepounpl. ['mapoduIbHO-
runpodobubie cBoiicTBa. buonornuyeckume ¢Qynkumu aunuaoB. CpaBHeHHE
YTJIEBOJIOB, OEJIKOB U JIMMHI0B KaK NCTOYHUKOB YHEPTHUHU.

Hykneunnossie xkwucinotsl: JHK u PHK. Hykineoruast — MoHOMEpPHI
HyKJIenHOBBIX KUcIoT. Crpoenue u pynkuuu JAHK. Ctpoenne u ¢pynxuun PHK.
Bunet PHK. AT®: ctpoenne u GyHKIuH.

utosorusa — Hayka o kietke. Knerounas teopust — npumep B3auMOACHCTBUSA
ujeil 1 pakToB B HAYYHOM MMO3HAHUH. MeTO/bl U3YUYEHUS KIETKH.

Knerka kak 1enoctHas >xuBass cuctema. OOmmue NpHU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, moJiekyibel JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a OeJKa.

Tunel KJIETOK: dyKapuoTHuyeckas U mpokapuotuyeckas. OcoOEeHHOCTH
CTpOEHHUsI TpOKapHoTHYeCKoN KieTku. Kierounas crenka Oaktepuii. CTpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, JKUBOTHOW U
IpUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KIJIETOYHAs CTE€HKA, MIITMKOKAIUKC, UX
bynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u QpyHkiuu. [{utomnasma u eé
opraouibl. OgHomeMOpanHble opraHounbl kietku: JIIC, ammapat Ionbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOWIbBl KJIETKU: MUTOXOHIPHUH, IUIACTUIBL.
[Ipoucxoknenne MUTOXOHIApWN u TacTua. Buael tumactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOUHBIN IIEHTP, IEHTPUOJIH, PECHUYKH,
KryTHUKUA. QyHKIIMU OPraHOMJO0B KIIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o000YKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. lllann, M. lnelineH, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XUMHYECKHMX DJIEMEHTOB B HEXUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOUM MPUPOIE».

Tabmuupbl u cxembl: «llepuognyeckas TadiaUIa XUMUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BO/Ib», «brocunTes Oenka», «CTpoeHrue MOJIEKYJIbl OenKay,
«Ctpoenue pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyibl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKW», «CTpOEHHE KMBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sifipa KIETKN», «YTIeBOAbD, «JIunuabh».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHHE JJii IPOBEICHMUS
HAOMIOICHUM, H3MEPEHUH, SKCIEpPUMEHTOB, MHUKpPOIpENnaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIJIETOK.

JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

Jlabopatopuass pabora Ne 1. «M3ydeHne KaTaJIUTUYECKOH AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)y.

JlabopatopHass pabora No 2. «M3ydeHue CTpOeHHS KIETOK paCTEHUH,
JKUBOTHBIX W OaKTepuil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOMpemnaparax M HX
OMHUCAHUEY.

Tema 4. /KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. ACCUMUWIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIMS (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTtabonmu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB W DHEPIHMH B MOHMMAHHUU
MeTabou3ma.

Tunel oOMeHa BelecTB: aBTOTpOodHBINA U rereporpodHsbiid. Pons dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A VISl KU3HU
Ha 3emie. BausHue yciaoBuii cpeabl Ha (OTOCHHTE3 U CIOCOOBI MOBBIILIEHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTECHHIA.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepuu. 3HaYeHUE XEMOCUHTE3a IS
JKA3HU Ha 3eMIIe.

OHepreTudeckuii oOMeH B KJeTKe. PaciierieHne BelIecTB, BBIICICHHE U
AKKyMYJUPOBAaHHE DHEPrUM B KIJIETKE. OTambl JHEPreTUYECKOro OOMeHa.
['mukonu3. bpoxkenne m ero Buabl. KucimopogHoe OKHUCIEHHE, WU KJIETOYHOE
JIbIXaHUE. OkucnurenbHOE dhochopunupoBanue. OdheKTUBHOCTD
HYHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzammsi reHeTmdeckoil mH(pOpManuM B KIETKE. | €HETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpunuus — matpuunblii cuaTe3 PHK. Tpancnsiusa — 6uocunrtes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHokuciaoT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie popMsbl xu3HU — BUpYChl. ctopust oTkpsiTusa Bupycos (. W.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKHM3HEHHOTO IIUKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, KUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynozaedpunurta yenoseka (BMY) — Bo3Oymutens CIIM/a.



OOpaTtHast ~ TpaHCKpuIUs, peBepraza W  uHTerpasza. lIpodunakruka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JICBaHHIA.

JleMoHCcTpanuu:

IToptpetsl: H. K. Konbuos, . U. UBanoBckuii, K. A. Tumupsses.

Tabnuel u cxembl: «Tunbl nutanusy, «Metadbomuzm», «MHUTOXOHIPUSY,
«OHepreTuyeckuii oOMen», «Xioporutacty, «DorocunTe3», «Ctpoenue JIHK»,
«CTtpoeHue u PyHKIMOHUPOBAHUE reHay, «CuHTe3 Oenkay, « 'eHeTHYeCKul Koy,
«Bupyce», «bakrepuodarn», «Ctpoenre u xku3HeHHbId UK Bupyca CIIN/la,
oaxtepuodaray, «Pemmukarus JTHK».

Oo6opynoBanue: monaenu-anminkanuun «Yasoenue JHK u Tpanckpunius»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOkeHHe M MHAUBHUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KiteTrounblii muKII, WM JKU3HCHHBIM LMK KiIeTku. MHTepdaza m MHTO3.
[Ipouecchl, mpotekaromue B uHTepdaze. Perumkanus — peakuys MaTPUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOMAHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XpOMAaTHUIBI.
[{utonoruueckue OCHOBBI PA3MHOKEHHSI W  MHAUMBHUIYAJbHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue knetku — muto3. Craguu mutoza. Ilpouecchl, mpoucxonsiire Ha
Pa3HbBIX CTAAUAX MUTO3a. BUOIOrnYeCcKuil CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KJIECTKH — aromTo3.

@opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecrosnioe u nojioBoe. Buasl Oecrnosoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHUE OJHO- WM MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKycCcTBeHHOE KIIOHMpOBaHUE
OPraHu3MOB, €0 3HAYEHUE JIJI CEJEKIUU.

[TooBOE pa3MHOXKEHHE, €TO0 OTIINYHS OT OECIIOIOTO.

Meiioz. Craguu meiio3a. Ilpouecchl, MpOUCXOdAIINE HA CTagusAX Meio3a.
[loBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormyeckwii cMbica U
3HAYEHHUE MeNo03a.

['amerorenes — mporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M su4HUKUA. OOpa3oBaHME U Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrnepMaro30u]l, SWIEKJIeTKa) — CHEpPMATOreHe3 M OBOTCHES.
OCcoOCHHOCTH CTPOCHHS SUILEKIETOK U crepMaTo3ounoB. OmIog0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTUE (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npobieHue, racTpyisiiusi, opraHorene3. IloctamOpuoHanbHOE pasBuTHE. THIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOe, HempsiMoe (IMYMHOYHOE). BrusiHue



Cpe/bl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOACTBA.

Poct u pazButue pacteHuil. OHTOT€HE3 IIBETKOBOI'O PACTECHMS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «@DOpMbl pPa3MHOKEHHS OPraHU3MOB», «/[BoliHOE
OIUIOJIOTBOPEHUE Yy IBETKOBBIX pacCTeHUi», «BereraTuBHOE pa3MHOXKEHHUE
pacteHui», «Jlenenne knetku Oakrepuity, «CTpOeHHE TIOJNIOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounbiit mukin», «Pemnmukamus JTHK», «Mutos»,
«Meriosy, «IIpsiMmoe u HenmpsiMoe pa3BuTHE», «['aMeToreHe3 y MIeKONUTAOIINX U
4eI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBanue: MMKPOCKOTI, MUKpOTIpenapaThbl «CniepmMaTo30uabl
MJICKOMUTAIOLIETO», «SHIEKIeTKAa MIICKONMUTAIIEro», «KapuokuHe3 B KiETKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIiuKauus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmozaenb MeTadazHoit XpOMOCOMBI.

JlaGopaTopHble ¥ NpakTHYecKUe padoThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHume MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPENnapaTax».

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTPOCHHS IOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOIpPENnapaTax».

Tema 6. HacsiencTBEHHOCTh U N3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3agaum reHeTUKH. VIcTOpus pa3BUTUA T€HETUKU. Posib UTOIOrMH
1 SMOPHOJIOTHH B CTAHOBJIICHHWH T€HETHUKH. BKiIag pOCCHUCKHUX U 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOolbl TEeHETUKH (THOPHUI0JIOTHYSCKUM,
[UTOTCHETUYECKUH, MOJEKYIIpHO-TeHeTH4YeCKUii). (OCHOBHBIE TI'€HETHYECKHUE
noHATHUsA. [ eHeTn4YecKass CHMBOJIMKA, UCOJIb3yEeMasl B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HacCJIeIOBaHUs MPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHenem.
MonorubpugHoe CKpenMBaHue. 3aKoH eIWHO00pa3us THOPUIIOB IIEPBOIO
nokoyieHus. IlpaBuino JOMUHMPOBaHMS. 3aKOH PACHICIUICHUS MNPU3HAKOB.
['unoresa yncrotel ramer. [1oHOE ¥ HEMOJHOE TIOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHue. 3aKOH  HE3aBUCHUMOTO  HAaCIeIOBaHUS
Mpu3HaKkoB.  lluToreHeTMyeckue  OCHOBBI ~ JUTUOPUJIHOTO  CKPELIUBAHMUS.
Ananu3upyoliee ckpeniuBanue. Mcnonp3oBaHue aHaIu3UPYIONIETro CKPEiBaHUs
JUISL OTIpEIeSICHUsI TEHOTUITa OCOOH.

CuennieHHoe HacnefoBaHue npu3HakoB. PaGora T. Moprana 1o
CUEIUICHHOMY HACJIEJJOBAaHHUIO FeHOB. HapynieHne cueruieHusi reHOB B PE3yJIbTaTe
KPOCCUHIOBEpA.

XPpOMOCOMHasi TEOPUSI HACJIEACTBEHHOCTHU. | eHeTHYEeCKue KapThl.



['enerrka mosia. XpoMOCOMHOE ONpeAesieHrne mojia. AyTOCOMBI U MOJIOBBIE
XpoMocoMBbI. ['omoramerHele M rereporaMeTHele OpraHusmbl. HacnepoBanwue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACJIEACTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  U3MEHUYMBOCTU.  XapaKTEpUCTUKA
MOAU(DUKAIIMOHHOW U3MEHYMBOCTU. BapuanmoHHbIi psiJl 1 BapuallMOHHASI KPUBAS.
Hopma peakuuu npuszHaka. KonuyecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKU U HX
HopMa peakuuu. CBoicTBa MOAU(PUKAIIMOHHON U3MEHUYUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBAa KOMOWHATUBHOM
M3MEHYUBOCTU. MyTarimoHHas u3MeHUUBOCTh. Kitaccudukanust MyTanuii: TeHHbBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYMHBI MyTanuid. MyTareHHbIe (aKTOPHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieAcTBeHHOM n3menunBoctu H. 1. BaBuiosa.

BHesinepHast HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YyeJIOBEKA: TeHeaIOrnUeCKUM, OJIM3HEOBRIN, TUTOTCHETUYECKHI, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[111P-ananu3a. HacnenacTtBeHHble 3a00jeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIE3HH,
00JIE3HH C HACJEACTBEHHOW MPepacnoyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W TreHeparuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUAMBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTHKH, TPO(PIIAKTUKA U JICUCHUS TeHETUYECKUX
0osne3Hell. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAUCHHUE MEIUIIMHCKON
TeHETHKH B MIPEJAOTBPALICHUY U JICUEHUU TeHETHUECKUX 3a00I€BaHNI YEIOBEKa.

JlemoHcTpanum:

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

Tabmuuprt u  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBAaHHE U €0
IUTOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIUICHHS W €ro IUTOTCHETHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIuBaHUEY,
«lluTonornyeckue OCHOBBI  JTUTHOPHUIHOTO CKpELIMBaHUA, «Menosy,
«B3anMonencTBue AJUICNBHBIX TE€HOB», «l'eHeTMyeckue KapTbl pACTEHUM,
JKUBOTHBIX W 4eEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KaprhoTumbl 4YeloBeKa U KUBOTHBIX», «BHIbI
U3MEHYUBOCTUY, «MoaudukaimonHas HW3MEHUYMBOCTHY, «HacnemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCThY.

O6opynoBanue: Mojaenu-anmnkanun «MoOHOTHOPUIHOE CKpEIIUBaHUEY,
«Henonnoe nomuHupoBaHuey, «Jurubpunnoe ckpeniuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOII M MHKpompemnapaT «Jlpo3zopuna» (Hopma, MyTaluu
(bOpMBI KPBUTBEB M OKPACKH TeJa), repoapuii «I"opox mOCEBHOM.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

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

JlabopatopHast pabota Ne 6. «M3ydueHne MoanpUKAIIMOHHON W3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHOW KPUBOMY.

Jlabopatopuas pabora Ne 7. «AHamM3 MyTanuid y JIpo30(QHIbl HA TOTOBBIX
MHKpOITpernaparax».

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

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexumsi Kak Hayka M IpoLecC. 3apOXKIACHUE CEJIIEKIUU U JIOMECTUKALIUS.
Yuenue H. . BaBuioBa o0 1eHTpaXx NPOUCXOXKIECHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHHil. LIeHTphl NpOUCXOXKAEHUA JOMAIHUX XUBOTHBIX. CoprT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METOJIbI CeIeKIUU. MacCOBBIM U MHANBUIYATbHBINH OTOOPHI B
CEJEKIIMM pPACTEHUNW U KUBOTHBIX. OIllEHKAa 3KCTepbepa. bIM3KOpoACTBEHHOE
ckpenBanue — HUHOpuAMHT. Ywucras nuHusA. CKpellMBaHWE YWCTHIX JIUHUMH.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHWE — ayTOPHUIAMHT.
OtpanénHas rtuOpuauzauusa M €€ ycnexu. VCKycCTBeHHBbId MyTareHes u
MOJYyYEHUE TOJUIUIONAO0B. JlOCTMKEHHS CENEKIUMU PACTEHHUM, >XUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHoNOrUs Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WHMKEHEpHUs. OTambl
co3ganus pexkomOuHantHod JIHK wu Tpancrennsix opranuzmoB. Kierounas
nHxeHepusd. Kiietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHHUM.
KinonupoBanue BBICOKOIPOAYKTHUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITudeckue  npodimembl. [MO  —  reHeTHYeCcKH
MOIU(MUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanuu:

[Toptpers: H. W. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmuupbr u cxembl: kKapta «lIeHTpbI NPOUCXOXKACHHUS U MHOTOOOpa3Hs
KYJIbTYPHBIX pacTeHui», «[lopoabl ToOMalHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pacteHuity, «Otnanénnas rudpuanzanus», «Padotel akanemuka M. @. iBanoBay,
«[Tomummongus», «OO0beKThI OWOTexHONOTHH», «KileTouHbIe KyIbTYpHI |
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH TUIOJ0B U KOPHEIIJIONO0B JUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.



JlaGopaTopHble ¥ NpakTHYecKue padoThI:

Okckypeust «OCHOBHBIE METOABI U JOCTHUKEHHUS CEJIEKIMU PACTEHUN W
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHUIO, MIJIEMEHHYIO bepmy,
COPTOMUCHBITATEIbHBIM  Yy4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBorOIMOHHAsSE OHOJIOTHS.

[Ipennochuiku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OUONOrMU. BiusHue 3BOJIIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTMH U APYTUX HaYK.

CBuzerensctBa 3BoMOIMU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B TMAJICOHTOJIOTMYECKOW JIETOMHCH, TEPEXOJHbIE (HOPMBI.
buoreorpadguyeckue: cxoncTBO U paznuuue GpayH u Gaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA W Pa3NHUUAig SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTHYHBIC, AHAJIOTHYHbBIC,
PYJIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISAPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACIEIACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKMX MyTeld Yy Bcex
OpraHU3MOB.

OpomtounonHas Tteopuss Y. JlapBuna. IlpeAanochbulkd BO3HUKHOBEHHUS
JapBuHU3Ma. J[BMKyIME CHUJIbI HBONIONMU BUAOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINpPEAECIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHHUE, €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. [lomyJNsIIMOHHBIE BOJHBI U Jpeid
reHoB. M3oms1us U Murparusi.

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

[Ipucnoco6ieHHOCTh OpraHU3MOB KakK pe3yJbTaT 3Bojouuu. [Ipumepst
PUCIIOCOOJIEHUH y OpraHu3MoB. ApoMop(03bl U UAHOAJANTALIH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTrHIeCcKoe.

MakpoosBomonusi. PopMbl  IBONIONUU:  (pUileTUYECKas, JIUBEPreHTHas,
KOHBEpIreHTHas, napajuiesibHas. HeoOparumMocTh 3BOMIOLHUN.

[IpoucxoxieHne OT HeCNeUHATM3UPOBaHHbBIX NpelnkoB. IIporpeccupyronias
crenuanu3anusa. AIanTUBHAs panalysl.

JdeMoHCcTpanuu:



[Toptpetsr: K. JIunuein, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, @. Mromiep, A. H. CeBepios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnyecKkoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «PDopmbl  OoppObI  3a
cyuiecTBoBanue», «EctecTBeHHbI 0TOOPY, «MHOr0o00pa3ue COpTOB pacTEHUI,
«MuorooOpazue  mopox  KuBOTHBIX»,  «l[lomymsauum»,  «MyTanuonHas
U3MEHYUBOCTHY, «ApoMopdosbl», «HUaunoanantanumny, «OOmas aereHepanus,
«/IBmkymue cunbl 3Bosrouun», «Kapra-cxema wapmipyra myremectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I'eorpaduueckoe BUI000pa3zoBaHuEy», « IKOJIOTMUYECKOE BUI000pa30BAHHE.

OO6opynoBaHMEe: KOJUIEKIIMST HACEKOMBIX C Pa3IUYHBIMU THUIIAMH OKPAaCKH,
HAOOp IUIOMOB M CeMsiH, KoJuteKiusi «[Ipumepsl 3aluTHBIX MPUCTIOCOOTICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPABIEHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHuE TOJTOBHOIO MO3Tra NO3BOHOYHBIX).

buoreorpaduueckass kapra wMupa, KoJueKius «DopMbl COXPaHHOCTH
HMCKOIIA€MbIX JKMBOTHBIX M pacTeHUN», Mojenp ammmukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpemnapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKW», MUKpomnpenapaT «/po3oduna» (Hopma, myTanuu GopMbl KPbUILEB U
OKpacCKH TeIa).

JlabopaTopHble U NpaKTHYEeCKHE PadOTHI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUJIOB MO MOP(}OIOTHUECKOMY
KPUTEPUIOY.

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

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

JloHay4dHbBIE TPEACTABICHHUS O 3apOXKICHUU XKWU3HUA. HaydHble TUIIOTE3BI
BO3HUKHOBEHHUS KU3HU Ha 3emiie: a0uoreHe3 W NaHCIepMus. XuMHYecKas
HBOMIOIMS. AOHMOTEHHBI CHUHTE3 OPraHWYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCNEPUMEHTATBLHOE TOATBEPKICHUE XUMUUYECKON 3BOIIOIMU. HavanbHbie STanbl
ounonornyeckoi sBomonuu. ['mnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKJIETKHU. [lepBble KIETKM W HMX HBOJIIOIUA.
®opMHUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuojaM. Karapxein. Apxeiickas u
npotepo3oiickas dpbl. Ilaneos3olickas spa u €€ mepuoAbl: KEMOPUMCKUA,
OPJIOBUKCKHH, CUITyPUNUCKUN, T€BOHCKU, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

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

KaiiHo3o0Mckass »pa W €€ mNepuoApl: NaJICOr€HOBBI, HEOTCHOBBIM,
AHTPONOT€HOBBIN.



XapakTepucTUKa KiIUMaTa M reoJIOTMYecKuX mporeccoB. OCHOBHBIE 3Tarbl
HBOJIIOLIMM PACTUTEIBHOTO M >KMBOTHOTO Mupa. ApomMopdo3bl y pacTeHud u
KUBOTHBIX. [T0osiBIIEHNE, pacliBET U BBIMUPAHKE TPYII KUBBIX OPraHU3MOB.

CucremMa OpraHMYEeCKOro MHUpa Kak oOTpaxkeHue »3Bojonud. (OCHOBHBIC
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHUS YeT0BeKa. AHTPONOJIOTHs Kak Hayka. Pa3Burue npeacraBieHui o
IIPOUCXOXKJICHUH YeJoBeka. Meroasl u3ydeHHsl aHTpororesesa. (CxoacrBa u
pa3Iuy4Ms 4eJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

JBwxymme  cuiabl  (dakrtopsl) — aHTpomoreHe3a.  HacneacTBenHas
U3MEHUYMBOCTb UM  €CTECTBEHHBIM 0TOOp. OOIecTBeHHbIA o00pa3 >KHU3HH,
U3TrOTOBIIEHUE OPYIUH TPpyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenblid, Yemoek mnpsaMoxoasmui, YenoBek HeaHAEpTAIbCKUM, Yenoek
pasyMmHblii. Haxoaku HCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIacThb
pacnpocTpaHeHus, 00BEM TOJI0BHOTO MO3Ta, 00pa3 KU3HH, OPY I

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpasmiickasi),  HErpo-aBCTpaJioOMJHAs  (PKBATOpUAJbHASs),  MOHIOJOUIHAs
(a3maTcko-amepukaHnckasi).  YepTsl  MPUCHIOCOONEHHOCTH  TMpEJCTaBUTENCH
YeJIOBEYECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMSA. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Hoptpets: ®@. Pean, JI. Ilactep, A. Y. Onapun, C. Mumiep, I'. FOpu, 4.
JlapBuH.

Tabmuubl u cxembl: «Bo3nukHoBeHue CoJIHEUHOUM cucTeMbl», «Pa3BuTHe
opranudeckoro Mupay», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKay,
«IIpokapuornueckas kierka», «CoBpeMEHHass CHCTEMa OPraHUYECKOIO MHPAY,
«CpaBHEHHE aHAaTOMHYECKHX 4YEepT CTPOCHHS YEJIOBEKa W YEeIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJIOTMUYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YelnoBeKay, «lpeBHenmmue roam», «pesHue moau», «llepsbie
COBPEMEHHBIE JTIOU», «HeroBeuecKkue pacoh».

O6opynoBanue:  Myisiku  «lIpoucxoxnenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJEPTalblla, KPOMAHBOHIIA), CIEIKH WU
M300pKEHUST KAMEHHBIX OpYJIUd TEepBOOBITHOTO YeNoBeKa (KaMHHU-YOIIIEPHI,
pyouna, ckpebna), TeoxpoHoyoruueckass Tabnauna, KoJulekuus «Dopmbl
COXPaHHOCTH UCKOIAEMbIX )KMBOTHBIX M PACTEHUI.

JlabopaTopHblie U npakTHYecKue padoThbl:

[Ipaktuueckast padota Ne 1. «3y4ueHue UCKOMAEMbIX OCTAaTKOB PACTCHHUM U
KUBOTHBIX B KOJUICKIUSIX).



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

Tema 3. Oprann3Mbl 4 OKpY:KaInas cpeaa.

DKoJIOTus KaK HayKa. 3aJjaud U pa3fesbl SKOJIOTUUA. MeToabl 3KOJIOTHYECKUX
UCCJIEI0BAaHUN. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

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

Okonornyeckne (GakTopel. Knaccudukarmumss SKoJOTHYECKHX (PaKTOPOB:
abnotuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHbIE. JIeHCTBHE HKOJOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

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

buotnueckue (bakTopHI. Buner OMOTHYECKUX B3aMO/IECHCTBUU:
KOHKYPEHIUs, XUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapasutusm, koonepaus,
MyTyalau3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIECOHMUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HadueHHUE OWOTHYECKUX B3aUMOJCHCTBUIN JUIS CYIICCTBOBAHUS
OpPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomyssiiuu. (OCHOBHBIE IOKa3aTeln
MOMYJISIUUN: YUCIEHHOCTh, IUIOTHOCTh, POYKJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
mMurpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ PeryJIsiiusl.

JleMoHCcTpanuu:

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

Tabnuubl u cxembl: kapta «I[Ipupogusie 30Hb1 3emun», «Cpeabl 0OUTaHUS
opranu3moBy, «®Doronepuoauzm», «llonmymsiiun», «3aKOHOMEPHOCTH pOCTa
YHCJICHHOCTH oMy sy nHQy30puu-TyPenbkny, «lumessie menm.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

JlaGoparopnas pabora Ne 3. «Mopdosorndeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOUTaHUS.

JlabopaTtopHas padora Ne 4. «BiusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

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

Tema 4. CooO1iecTBa M 3K0JIOrHYECKHE CUCTEMBI.

CooOmecTtBo opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
MPOCTpaHCTBEHHas, Tpodudueckas (mumeBas). Bunmbl-nomuaantel. CBs3u B
ouoreHose.

Okonoruyeckue cucrembl (dkocuctembl). [lonstne 00 »skocucTemMe W
ouoreorieHoze. DYHKIMOHAIbHBIE KOMIIOHEHTBI JIKOCHUCTEMBI: MPOAYLICHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHMIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbl. [lWIeBble 1LI€M U CETH.
OcCHOBHBIE TIOKa3aTeJId SKOCUCTEMBbI: OHOMacca, MNPOAYKLUHS. DKOJIOTUYECKHUE
nupamMuzibl: MPOIYKIHMHU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISLMS, pa3BuTue. CyKueccus.

[IpupoHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WJIM [IAPOKOJIMCTBEHHOTO JIEca.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak (akTop ycroilunBoctd 3KocucreM. CoxpaHeHHe
OMOJIOrMYEeCKOro pazHooOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omocdepe. ['panuripi, coctaB u CTPyKTypa
ouocheprr. JKuoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak
rJ100aIbHOM 3KOCHCTeMBbl. JlMHaMHMueckoe paBHOBecME W OOpaTHas CBsI3b B
ouocdepe.

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

UYenoseuecTBO B 6rochepe 3emiu. AHTpONIOreHHbIE U3MEHEHHS B Orocdepe.
['oGanbpHbIE YKOJTOTHYECKUE TTPOOIESMBL.

CocyiecTBoBaHue IPUPOIbI u YeJIOBEYECTBRA. Coxpanenue
Oropa3zHooOpa3usi Kak OCHOBa yCTOMUYMBOCTH Ouocdepsl. OCHOBA pallMOHAIBHOTO
YOpPaBJIEHUS MPUPOJHBIMU pPECypcaMHM M UX HCHONb30BaHuE. JloCTMKeHus
OMOJIOrMH U OXpaHa MPUPOIBI.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: «llnmesbie nenu», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpuponubie cooOmiecTBay, «llemn nuTanusy, «IKOJOTUYECKAS] TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOMHOro Jjeca», «buomeHos BomoéMa», «ArpoueHos», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JECUCTBUA HAa  NOPUPOLY», «BaxkHeWIME HCTOYHUKHU
3arpsi3HEHHs BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BaxkHelIIas cocTaBisiolas
onochepr», «DakTopsl Aerpaganuu mouBy», «llapHuKOBEI dDderT», «DakTopbl
pPaIMOAKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAe».

ObopynoBanue: Mojenb-anmiaukanus «TunuuHbie OHOLEHO3bD», Tepbapuii
«PacturenbHbBIe COOOIIECTBaY, KOJUIEKINH «bHolieHo3», «Bpeaurenn BaXHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp», TepOapuM U KOJUJIGKIIMM pacTeHUH U
YKUBOTHBIX, MPUHAMJIEKANIUE K Pa3HBIM 3KOJOTMYECKHM TpylnaMm OJHOIO BHJA,



Kpacnas knura Poccuiickoit ®enepauuu, H300paxKeHUsT OXpPaHIEMbIX BHJIOB
pPacCTEHHUH 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
OCBOEHHUs OOy4YaloIMMHUCA MporpaMM CpeAaHero oOiero  0o0Opa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeameTra «buosmorus»
BBIICJICHBI CIEAYIOIIME COCTABIISIIOLIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKON
IrpaXXJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEIENICHNI0, HaJu4yhue MOTHBalMM K  OOy4YeHHi0  OHOJoruw,
L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHUW JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUUYECKUX TPAAUIMN Pa3BUTHUA OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENBHOCTH I[IEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAaMH, NPUCYLIIMMH CHUCTEME
OMOJOTUYECKOTO  00pa3oBaHus, HAJIUYUE HSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHMS mHpeameTa «buonorus» AOCTUTarTCsA B
€IUHCTBE YYEOHOM M BOCIHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUMCKUMU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOPMaMU
MOBEJACHUSI W CIOCOOCTBYIOT MpOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTU3MA,
YBQXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPY/Ja U CTAPIIEMY IMOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOMIICHHWS K KYJIbTYPHOMY HACJIEIUI0 U
TpaguUMsM MHOTOHAallMOHaNIbHOrO Hapoaa Poccuiickoii Penepanuu, OpUpoOAE U
OKPYIKaroIIEH CpeLE.

JluyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JMYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAllu{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTrO OOIIECTBa, PACIIMPEHUE KUZHEHHOTO
OMbITAa U OMbITA JICITEILHOCTH B MPOIIECCE PEean3alii OCHOBHBIX HAIpPaBIICHUU
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUaIOIIEerocsi Kak akTUBHOTO U

OTBETCTBEHHOT'O 4JIEHA POCCUMCKOr0 OOIIECTBA;



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

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEITEIBHOCTH NIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHWU y4eOHBIX M TMO3HABATENIbHBIX 3a7a4, BHIIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

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

YMEHHE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAIbHBIM TOJIOKEHHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOILECCE COBMECTHOTO BBIIOJHEHUSA
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEILCKUX 3a7ady, YBaKHUTECIHHOTO
OTHONIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpPHU OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K TYMAQHUTAPHOU U BOJIOHTEPCKOM JIEATEIIbHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TrPaXIaHCKOH HUJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApoOJdy, YYBCTBA OTBETCTBEHHOCTHU IEpE.
Ponunoi, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJTHOMY HACIIEAUIO U AMSITHUKAM MPUPO/IBI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHUE W
pa3BuTHEe OWOJOTMH, TMOHUMAaHUS 3HAYEHUs OWOJOTMM B TMO3HAHUM 3aKOHOB
MIPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIICHUS,
OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOSHUE YCTONYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOILLICHUE K CBOMM POJMTEISIM, CO3[JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O TMPHUHATHUS IIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs ACTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIECHUIH;



MOHUMAHUE YMOIIMOHATBHOTO BO3/ICHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKECHHIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKON JTUYHOCTH;

5) ¢usnuyeckoro BocnutaHusi, GOpMUPOBAHMUS KYJIbTYPbI 310POBbSl U
IMOIMOHAJIBLHOTO 0JIaronoJyuns:

NOHMMaHHWE W pealu3alnus 3J0pOBOr0 U 0e30MacHOro obpasza >KU3HU
(310poBO€  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBUJ U HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, perysipHas ¢uzndeckas
aKTUBHOCTbH), OEpEekKHOTr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3HUECKOMY U MICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE 1IEHHOCTH TPaBUJ HHJIUBUAYAIHHOTO W  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbH K TPY/ly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JICSITEIbHOCTD;

MHTEpEC K Pa3InyHbIM cdepam npodhecCHuOHANbHOU JEATEIHLHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U Peanu30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIUTAHBI;

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

7) 3K0JIOrn4eCKOro BOCIMTAHMS

HKOJIOTMYECKH 1I€JIeCO00pa3HOE OTHOIICHUE K MPHUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJIbTYphl: MPUOOpPETEHHE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB M OIEHKH WX BO3MOXHBIX TOCIEACTBUNA ISt
OKPYXaroUIEN CPEeIbL;

OCO3HAHUE TJ00ALHOTO XapakTepa JKOJIOTHYECKUX MpoOJieM M MyTell uXx
pelieHus;

CIIOCOOHOCTh HUCIIOJIB30BaTh MpUOOpETaeMble TPU HU3YYECHUU OUOJIOTHH
3HAHMSIT M YMEHUS TMPU PEIICHUH Npo0JieM, CBSA3aHHBIX C palMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIO/ICHHE  TpaBWI  TOBEJAEHUS B IPUPOJIE,
HaIpaBJICHHBIX Ha COXPAaHEHHUE pPAaBHOBECHUS B HKOCHCTEMAX, OXpPaHy BHJIOB,
IKOCHUCTEM, Orochepsl);



AKTUBHOE  HEMNPUITUE JCUCTBHUM, NPUHOCAIIMX BpEI  OKPYKaIOLIEH
OPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTHMUYECKUE
MOCJIEACTBUS NMPENPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBILIIIEHUS, YIKOJIOTUUECKON KYJIbTYpHI,
OMbITa NEeSATEIbHOCTH HKOJIOTUYECKOM HaIpaBJIeHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMH B MO3HABATEIbHOM, KOMMYHUKATUBHON W COLMAIIBHOMN
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MMPAKTUYECKON IEATEIbHOCTH SKOJOTUUECKOU
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJIbTYpP, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIbTYPHOM MHPE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJBTYphl Kak CpEACTBa
B3aMMOJICHCTBUS MEXKy JIFOJbMH U MIO3HAHUS MUPA;

NOHUMaHUE ClHeuuPUKU OHOJOTMM KaK HayKd, OCO3HAaHUSA €€ poJu B
(GOpMHpPOBaHUH PALMOHAIBHOIO HAYYHOI'O MBILUIEHUS, CO3JAaHUU LIEIIOCTHOTO
MpeACTaBlIeHUsT 00 OKpYXalolleM MHUpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIEeCTBa, B MO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH Mpodsiem
COXpaHEHUS TPUPOJIHOTO PABHOBECHS;

yOXKJIEHHOCTh B 3HAYMMOCTHU OHMOJOTUU AJII COBPEMEHHOW LMBUIM3AINU:
oOecrieyeHus: HOBOTO YpPOBHS pPAa3BUTHUS MEIUIMHBI, CO3JaHUE MEPCIEKTHUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  pellaTh PEeCcypcHble MNPOOJEMBI  Pa3BUTHS
YeJIOBEUYECTBA, TIOMCKA MyTeH BBIXO/Ia U3 II00ATBHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieyeHusi  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB M (POPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OWUOJOTHYECKUX 3HAHMM B MEJAX
MOBBIIICHUS OO0IIEH KyJIbTYphbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIILHOM rpaMOTHOCTU OOydaromuxcs, GopMHpyeMoil
MIPU U3YUYEHUU OUOJIOTUH;

NOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh MOJy4YaeMble 3HAHUS MJIs aHalId3a |
OOBSICHEHHUS SIBIICHUN OKPYXKAIOIIEro MUpPA U MPOUCXOANINX B HEM H3MEHEHUH,
yMEHHUE JeNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] HAa OCHOBE HAayuyHbIX (DaKTOB U
UMEIOIINXCS JaHHBIX C IEJIbI0 MOJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS IS
pelIeHus MpoOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBJISATH
MPOEKTHYIO U HCCIIEIOBATENbCKYIO AESTENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHWM 1o Ouonoruu B
COOTBETCTBHHU C KUZHEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOCHMS ydyeOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i1 (OPMHUPOBAHUS MUPOBO33PEHUS O0YyYaIOIIMUXCA
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaYyYHbIe TOHATHSA, OTpakarollue
LEJIOCTHOCTh HAy4YHOM KapTHUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIUs, SIBICHHUE, IIPOLECC,
CUCTEMa, HayuyHbIH (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCleIOBaHUE,  HaOJMIOJEHHE, HU3MEpPEHUEe, OSKCIHEPUMEHT U JIPYTrux),
YHUBEpCalbHble Yy4yeOHbIE JE€WCTBHUS (IIO3HABATEIbHbIE, KOMMYHUKATHBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
TPaMOTHOCTH ¥ COLMAJIbHOW KOMITETEHIIMM OOYyYalolUuXCs, CIIOCOOHOCTh
o0yJaronmxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCIIUTUTMHAPHBIC,

MUPOBO33PEHUYECKUE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHbIE JEHCTBUS B
MO3HABATEILHON U COIMAIIbHOM MPAKTHUKE.

MeranpeaMeTHble pe3yJIbTaTbl OCBOCHHS IPOTPaMMbl CPEIHET0 OOIIero
00pa3oBaHUs TOJKHBI OTPAXKaTh:

OsJaaenue YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEJbLHBIMH
AEUCTBUSIMMU:

1) 6a30Bble JJOrHYECKHeE TeCTBHSA:

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

WCIIOJIb30BaTh MPU OCBOCHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3za, cuHTE3a, CpaBHEHMUS, Kilaccupukanuu, o000IIEHUs), pAaCKPbIBATh CMBICI
OMOJIOTMYECKUX MOHSATUN (BBLACNATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIWBATh
CBSI3U C IPYTUMHU MTOHATHUSIMHU );

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

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

CTPOUTH JIOTMYECKHE pacCyXIAeHUs (MHIYKTUBHbBIC, JETyKTHUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PAaCCMATPUBAEMBIX
SABJICHUSAX, (OPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MOJICILHBIC CpeacTBa JUIST MpEeCTaBIICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIIECHWUW B M3YYae€MbIX OMOJOTUYECKUX OOBEKTaX, a



TaKK€  TMPOTUBOPEUMH  Pa3HOTO  pOAa,  BBISIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaTpiBaTh IUTAH PEIICHUS TPOOJIEMBbI C y4E€TOM aHalM3a MUMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEPUATbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB
TEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIBHOCTH;

KOOPJIIMHUPOBaTh W  BBIMIOJIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIeI0BaTEIbCKHE NelCTBUS:

BJIAJICTh HABBIKAMH yU4E€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIBHOCTH,
HAaBBIKAMHM  paspenieHus: MpoOJieM, CIMOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PELICHUs TPAKTUYECKUX 3a]1a4, PUMEHEHHIO
pa3IMYHBIX METOJIOB MIO3HAHUS;

WCIIOJIB30BaTh Pa3IMYHBIC BHUJBI JICSITCIBHOCTH 110 IOJIYYEHHUIO HOBOTO
3HAHWS, €T0 WHTEPIpPETAlNH, MPeoOpa3oBaHUI0 W TPUMECHEHHIO B YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMUPOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSMU U METOJAMU;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aladydl B 00pa3oBaTEIbHOMN
NEATETHPHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUNOTE3y €€ pelleHus, HaXOAUTh apryMEHTHl NJisl J10Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIC B XOJE pEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN TIOUCK TIepeHoca CPEACTB M CIOCO00B
JeUCTBUS B MPO(ECCUOHANBHYIO CPEY;

yMETh TIEPCHOCHUTHh 3HAHWS B IMO3HABATEIBHYIO M TPAKTHYECCKYIO 00JACTH
KU3ZHEICATCIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJICH, TpeJyiaraTh OPUTHHAIBHBIC TIOIXOIBl U PEHICHHUS,
CTaBUTh MIPOOJIEMBI U 33/1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpPMAIUH (TEKCTE YU4eOHOTO
nocoOusi, HAy4YHO-TIONMYJSIPHOW JIUTEeparype, OHOJOTHYECKUX CIIOBApsSIX U
CIIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax MaHHBIX, B VHTepHETE), aHaIM3UPOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OICHUBATH
e€ TOCTOBEPHOCTh U HEMMPOTUBOPEUHBOCTD;

bopMyITUPOBATh 3aMPOCHl U MPUMEHSATH PA3NTMYHBIE METOJbI MPU TIOUCKE U
orbope Ounosorndeckor MHMOpPMAIIMKM, HEOOXOAMMOM JIJIsi BBITIOJTHEHUS YYCOHBIX
3ajadq;

mpUOOpETaTh OIBIT WCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCITOJIH30BAHUS PA3IMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIBbHYIO  (GOpMy  TPEACTABICHUS
ounosiornueckor nHpopmaruu (CxeMbl, Tpa@uku, TUarpaMMbl, TaOIUIbI, PUCYHKH
H ApyTOe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Tpu paboTe C
Ovonornyeckor HHPOpMANMEH: TPUMEHATh XHUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYECKUe 3HaKh W CUMBOJBI, (HOpPMYyJibl, aOOpeBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MPeoOpa3oBhIBAaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAacloO3HaBaHWA W 3amUThl  WH)OpMmaIuw,
nH(OpPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU JI€HCTBUAMM:

1) obmeHue:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WU IUCKYCCHH IO CYIIECTBY OOCYXHaemMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBHITIOJHEHUS TMpejiaraeMomn
3aJlay, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaaora Uiv JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIICHHs, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTYaIlUH,
YMETh CMSATYATh KOH(QJIUKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS W B3aUMOJICUCTBHS, TTOHHUMATh
HaMEPEHUS IPYTUX JIIOJICH, MPOSBISATh YBOKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU PopMe (hopMyIMpoBaTh CBOM BO3PAKEHHUS;

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

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJTbHON
pabOThI IPH pelIeHUH OUOIOTHYECKOU MPOOIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUN Y4eOHOM 3a1auH;

BBIOMpATh TEMATHKy W METOJAbl COBMECTHBIX JEWUCTBHN C yd€ToM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/JI0T0 WieHa KOJIICKTHBA;



NPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHHUPOBATh JICMCTBUS II0 €€ JIOCTHUXKEHHUIO: COCTABJATH IUIAH JCHUCTBUH,
pacnpenensTh poiau ¢ Y4E€TOM MHEHHMHM YYaCTHHUKOB, OOCYXHaTh pE3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
OOmIMii pe3yNbTaT MO pa3padOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKONU 3HAUUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PEryJSSTUBHBIMHU JeCTBUAMM:

1) caMoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS ISl BBISIBICHUA NPOOJIeM U UX
pELICHUS B )KM3HEHHBIX U YYEOHbIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHUN 1IEJIEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JCHCTBHSIX M MOCTYINKAaxX MO OTHOLICHHUIO K JKUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATENIbHYIO JIESITEIbHOCTh, BBISBISATH
poOIeMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH pPELICHHUS NpoOieMbl € Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JIaBaTh OLICHKY HOBBIM CHUTYAaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peIIECHHE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTElIbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTUBBI B JIESITEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISAM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pediieKkCuM KaK  OCO3HaHUS
COBEpIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBAaHM, MCIOJb30BaTh MPUEMBI PEQIIEKCUU I OLUEHKH CUTYallMH, BbIOOpa
BEPHOI'O PELLIECHHUS;

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



IIPUHAMATh MOTHBBI W apryMEHTBl JPYTHX IPU aHAJIU3€ pe3yJIbTATOB
JEATEIIbHOCTH;

3) npuHsTHE CeOST M IPYTrUX:

IPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI W apryMEHTBbl JPYTHX IIPU aHaJIu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIoBeKa.

ITPEAMETHBIE PE3YJIBTATBI

[IpeametHblie pe3ynbTaThl OcBOeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienudpuyeckue s yueOHoro npeamera «buosorus»
Hay4HbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JAESITEIBHOCTH MO MOJYYSHHIO HOBOT'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX y4EeOHBIX CHUTyallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyalusiX, CBA3aHHBIX ¢ Ouosnorueid. B mporpamme mnpeameTHbie
pe3yJbTaThl MPEACTABIICHBI IO F0J1aM 00YUYEHUS.

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10
KJlacce NOJKHbI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJU OUOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbl MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPbIBATh COJIEp)KaHUE OMOJIOTMYECKUX TEPMUHOB WU TOHSITHM:
KU3Hb, KJIETKa, OpraHu3M, Meradonu3M (0OMEH BeEIIeCTB M IpeBpalleHue
HHEPrum), TOMEOCTa3 (CaMOpEryJssilus), YpOBHEBAsK OpraHu3alisl KUBBIX CUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOYKLIK), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIeTOouHas, XPOMOCOMHas,
MyTallMOHHAs, UEHTpaJibHas JOrMa MOJEKYJsSIpHOH Ouosioruu), 3akoHbl (I
Menpens, T. Moprana, H. . BaBuiioBa) u y4eHus (0 meHTpax MHOTO0Opa3usi u
MPOUCXOXKJEHUS KyJIbTYpHbIX pacteHuit H. M. BaBuioBa), onpeaensiTh rpaHuUllbl
WX IPUMEHHUMOCTH K KUBBIM CHUCTEMaM;

yMEHHUE BJIaJIETh METOJIJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIOICHUE U
OMMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUI, OpraHu3aius U MpPOBEACHHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  TMIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE MOJYyUYEHHBIX



pE3yIbTaTOB, UCIOJIb30BAHHBIX HAYUYHBIX NOHITHI, TEOPUA U 3aKOHOB, YMEHHE
JIeNaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIJENATh CyIIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK IPOKApUOT U
JYKapuoT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPIraHHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHAa BEIECTB U NMPEBpPALICHUSI SHEPTUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOT0 W JHEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHUTO03a, Meno03a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOIO pa3BUTUS  OpraHus3ma
(oHTOTEHE3);

yMEHHE MPUMEHATh MOJyUYEeHHbIE 3HAHUS AJI1 OOBACHEHUS OMOJOTMYECKUX
IIPOLIECCOB W SIBJICHUM, JUISA NMPHUHATHUS NPAKTUYECKUX PEIICHHWN B IOBCEIHEBHOMN
XKU3HM C LeNbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3JI0pPOBbs M 3J0POBbA
OKPY>KaIOIIUX JIIOIeH, COOII0OIEHUSI HOPM IPAMOTHOTO TMOBEJCHUS B OKPY KaroIei
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOJMMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBPEMEHHOU Ouonormu 1 OWMOTEXHOJOTMH Ui  PaAlUOHAIBHOTO
PUPOAOTIOIH30BAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEIlMBaHUE, CLEIUICHHOE HacJeIOBaHUE, COCTaBISATh CXEMbI
MOHOTMOPHU/IHOTO CKpEIIMBAHMsI JJIsl MPEJICKa3aHUsl HaclIeJOBaHUs NPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M IPAKTHYECKHE pPabOThI, COOIHOAATh
npaBuia npu padboTe ¢ yueOHbIM U Ja0OPaTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETHPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAaHUS U3
pa3IMUYHBIX UCTOYHUKOB (CpPEACTBA MAacCcOBOW MH(pOpMaLnU, HAyYHO-IIOMYJISIPHbIE
MaTepHualibl), 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OHMOJIOTHUH,
MeAHUIIMHE, OMOTEXHOJIOTHUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOLICHMUS,
000011ast OMoJOrnYecKyro MHPOpPMAaIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCI0JIb30BaTh MOHATUITHBIN anmapaT OMOJOTUH.

[IpenMeTHble pe3yabTaThl OCBOEHUsI ydueOHOro mpeamera «buonorus» ¢ 11
Kj1acce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJH OMOJOTUHU B CUCTEME HAYYHOT'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHpPOBAaHMM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAyYHOTO MHMPOBO33PEHMS, O BKIAJE POCCUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpbIBaTh COJEp)KaHHWE OUOJIOIMYECKUX TEPMHMHOB M MOHSTHM:
BUJ, TOMYJIALNSA, TeHO(OH, IBOIIOLUS, ABIXKYIIME CUIIBI ((PAKTOPBI) IBOJIIOLMH,
MPUCTIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKHE (aKTOPHI,



HPKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTbI, PEAYLEHTbl, LENU MUTaHu,
AKOJIOTHYECKas MUpaMuaa, OMOreoreHo3, onocdepa;

yMEHHE u3jaraTh OHOJOTHYECKHE TEOpUH (SBONIOLNMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OHBOJIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogapimieBoro cxonacrtea K. M. bapa, uepenoBanus riaBHbIX HaIpaBiICHUH U
nyteit sBomonuu A. H. CesepuioBa, yuenusi o ouocepe B. U. Bepnaackoro),
OTIPEAETATh TPAHUIIBI X TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOMIOICHNE U
ONMCAHME YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3alus U IMPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABW)KEHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy MCCIEAyEMbIMU BEJIMYMHAMHU, OOBSCHEHUE MOIYUYEHHBIX
pe3yJIbTaTOB, MCIOJIb30BAaHHBIX HAYUHBIX MOHSATUH, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHYECKHUX
OOBEKTOB: BUJOB, MONYJSALMA, MTPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreOlIEHO30B M HJKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHOMN
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pPA30BaHMS, MPHUCTIOCOOIECHHOCTH
OpPraHU3MOB, JIEUCTBHUS DKOJOTMYECKUX (PAKTOPOB HA OpPraHuM3Mbl, MEpeHoca
BEILIECTB M IIOTOKA SHEPIHMM B SKOCHCTEMAX, AHTPONOIECHHBIX WM3MEHEHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
LIUKJIOB B Ouocdepe;

yMEHHE MPUMEHATh MOJyYEeHHbIE 3HAHUS A1 OOBACHEHUS OMOIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JUJIs NMPUHATHS NPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HU C LeNpl0 obecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS M 370POBBSA
OKPY KaIOILKX J0JEH, COOMI0IEHN HOPM I'PaMOTHOI'O MOBEICHUS B OKpYKaroLen
IPUPOAHON cpee, MOHMMaHWe HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH /ISl palliOHAILHOTO MPUPOIOTIOIb30BAHMS;

yMEHHUE pelaTh dJIeMEHTapHbIe OMOJIOTUYECKHUE 3a/laud, COCTAaBJISTh CXEMBbI
NepeHoca BEIeCTB U SHEPTUU B dKOcHCTeMaxX (LIeNU MTUTaHus);

YMEHHUE BBINOJHATh JIA0OPAaTOPHBIE M IpakTUYECKHe padoThl, COOJ0ATh
npaBuia npu padbore ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETHUPOBATH HHEMOPMALUIO
OMOJIOTMYECKOTO COJEP)KAaHUs, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MHGOPMAIIMK, HAYYHO-TIOMYJIIPHBIE
Matepualbl),  paccMaTpuBaTh  JIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHbIE COOOLICHMUS,
00001128 6MOJIOTHUYECKYI0 UH(POPMAILIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BATh MOHATUITHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

Pabouas nporpamma no npeamMery buosnorust yuutsiBaer padouyto nmporpamMmmy Bocnuranuss MOKY COILI nrr
Jlanmbk yepes peanuzanuio Moy «LIkonbHBIN ypoK»

10 KJIACC
KoanuectBo 4acon DJIeKTPOHHBIE
HaumeHoBaHuUe pa3ieioB U TeM uudpoBbie
Ne o/ P Konrpoabnbie IIpakruueckue (mupp )
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 b 2 :
HOTIOTITL Kak fayka 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHU3aIus 1 bubmmorexa LIOK
p . https://m.edso0.ru/7f41c292
. bu6mmoreka [IOK
3 XHUMHUYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 FKMSHENEATENLHOCTS KIICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zMHOXEeHME U MHIUBUAYAIBHOE PA3BUTHE 5 1 bubnuotexa [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTBeHHOCTH U U3MEHUYUBOCTH 3 15 bu6mmorexa [JOK
OpTraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opraHu3mMoB. OCHOBBI 3 bu6nuoreka [IOK
OMOTEXHOIIOTUU https://m.edsoo.ru/7f41¢c292
8 [TpomexxyToUHast aTTecTaims 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

11 KITACC

Pabouas nporpamma no npeametry buosnorust yuutsisaer padouyto nporpammy Bocniutanuss MOKY COIL nrr
Jlanmbk yepes peanuzanuio Moy «LIkombHBIN ypoK»

KosnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB M TeM nudpoBbie
Ne i/m P Konrpoasnusie IIpakTnyeckue (uubp )
NpoOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [JOK
1 1
IBOMOUHOKKAs GHOTOTHS 9 https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha bu6nuorexa LIOK
2 9 1
3emie https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
3 OpraH3mbl H OKpykaiouas cpeia > 1 https://m.edsoo.ru/7f41cc74
bu6mmorexa [JOK
4 1
Coo011ecTBa 1 SKOJTOTUYECKHE CUCTEMBI 0 https://m.edsoo.ru/7f41cc74
bu6mmorexa [JOK
1
> Obobmaromee nosToperne https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 3


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
KosmmuecTBo yacos DJIEeKTPOHHBIE
Ne HMara undgposbie
Tema ypoka Kontpoabnbsie IlpakTuueckue
n/n Bcero H3y4yeHusi oOpa3zoBaTe/IbHbIC
padoThbI padoThbI
pecypchbl
Bbu6morexa [JOK
buonorus B cucreMe Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Meto1bl TO3HAHUS KUBOU IPUPOIBI.
[IpakTuueckas pabora Ne 1
«Vcnonb3oBaHue pa3IMIHbIX 1 0.5 bubmorexa HOK
P ' https://m.edso0.ru/863e6122
METOJIOB MPU U3YUYEHUU
OMOJIOTHYECKUX OOBEKTOBY
buonoruueckue cuctemsl, MpoLECChl 1 bubnmnoreka [JOK
U UX U3Y4YCHHE https://m.eds00.ru/863e6564
XuMH4ecKui cocTaB KiieTkd. Boja u 1 bu6mmoreka [JOK
MUHEPAIBHBIE COJIUA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
b .C 0 1
ST LOCTAR H CTPOCHHE HEIKOB https://m.edsoo.ru/863e6b72
depMeHTHI — OHMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
pabora Ne 1 «M3yuenue 1 05 bubnnorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMUIIa3hl
WJTU KaTajasbl)»
VYriaesonsl. 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 Hyxentoble kuciors. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus n MeToabl U3yuyeHus bu6nuoreka [IOK
KieTku. Knerounas teopust https://m.eds00.ru/863e6e88
10 Krnetka kak nenoctHas )xuBast
cucTema
CrpoeHne 3yKapruOTHUYECKON KIIETKH.
JlabGopaTtopHas padota Ne 2
«3ydenne cTpoeHus KIETOK bubnnorexa [IOK
11 pacTeHui, )KUBOTHBIX, TPUOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OITHCaHUE)
bubmuoreka [JOK
12 OOMeH BelecTB Wi METab0IU3M httos://m.edsoo.ru/863766¢
bu6mmoreka [JOK
13 Potocures. Xemocnires https://m.edso00.ru/863e7c98
. bubmuoreka [JOK
14 JHepreTiiccuii 0oMeH https://m.edsoo0.ru/863e7aae
JKu3HEeHHBIN UK KIETKH. Jlenenue
kietku. Muros. Jlaboparopnas Bu6miorexa {OK
15 paborta Ne 3 «HaGmronenue muto3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax»
16 buocunTes 6enka. Peakius bu6nmnorexa [JOK
MAaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bu6nmnoreka [JOK
17 Tpancmmmsa — OuocurTes bera https://m.eds00.ru/863e796e
18 Hexknerounsie GopMbl )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 DopMBI pa3MHOXKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmorexa [JOK

20 Meii

eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
21 JlabopartopHas padota Ne 4 05 bubmmorexa [JOK
«/3ydyeHne cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
99 NHnuBuayanpHOE pa3BUTHE Bbubmmorexa [JOK
OpraHu3MOB https://m.edso0.ru/863e8436
93 I'enetnka — Hayka o bubmmorexa [IOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJICIOBAHMS
24 MpU3HaKOB. MOHOrHOpHUAHOE bubmorexa HOK
p ' pHA https://m.eds00.ru/863e8878
CKpEIMBaHUE
UTHOPHUIHOE CKPEINBAHNE. 3aKOH
25 fe3aBHI::H)§40ro H;::ﬂe OBaHMUS bubmmorera [TOK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuereHHOEe HaclleI0BaHHE
npu3HakoB. JlaboparopHas paboTa
26 Ne 5 «M3yuenue pe3ynbraToB 05 bubnnorexa [JOK
MOHOTHOPHUIAHOTO U AUTHOPHIHOTO ' https://m.eds00.ru/863e8c60
CKpEIIMBaHUA Y Ip030(UIIbl HA
TOTOBBIX MUKpPOIIpenapaTax»
27 T'enetnka nmona. HacieqoBanue 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

IIPU3HAKOB, CHOCINICHHBIX C ITOJIOM

MN3menunBocth. HenacnencrsenHas
M3MEHYHMBOCTh. JIJabopaTopHas

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

pabota Ne 6. 3yuenue bubnnorexa HOK
28 . 1 0.5
MOAU(PHUKAITMOHHON U3MEHUHUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOSHNE BApUAIIMOHHOTO Psijia U
BAPUALIUOHHON KPUBON»
HacnencTennast U3MEHYHMBOCTD.
29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuorexa [JOK
«Ananu3 myTaruit y 1po3oQuisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpenapaTax»
bu6mmoreka [JOK
30 Peneriica ueropexa 1 https://m.eds00.ru/863e8d78
31 ATTecTanoHHas padbora 1
Bbu6muorexa [JOK
32 Ceneiups kak Kayka 1 npoucce 1 https://m.edso0.ru/863e9214
33 MeToibl U JOCTUKEHUSI CEICKIIMHU 1 bubmuoreka [JOK
pacTeHui U KUBOTHBIX https://m.edso00.ru/863e9214
34 buorexHonorus kak oTpacib 1 bu6nuorexa [IOK
MPOU3BOACTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME


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

KoauuecTBo yacoB DJIEeKTPOHHBIE
ara uu@dpoBbIe
Tema ypoka Konrtpoabubie IIpakTuueckue A op
Bcero H3ydyeHusi oOpa3zoBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
DBOJIOLUS U METO/IBI €€ U3YUYEeHHUSI 1 bubmmorexa LIOK
H A yi https://m.edso0.ru/863ea20e
Wcropus pa3BuTHs npeacTaBIeHU 1 bubmumorexa [IOK
00 3BOJIOLINN https://m.eds00.ru/863e9570
Bbu6nmnorexa [JOK
Mukpo3BoIt0 1
HIPOIBOIOTHA https://m.edsoo.ru/863e9cle
HOHyJI?[HI/IH KakK 3JICMCHTapHaA
€MHULIA BUJA U SBOJIIOIIH.
HI;60 aTo HI;H abora Ne 1 1 0.5 bubmorexa HOK
paTopras p ) ' https://m.edso0.ru/863e99c6
«CpaBHeHUE BUIOB IO
MOP(}OIOTHYECKOMY KPUTEPUIO»
JIBroKymiye cuisl (3J1eMEHTapHbIE 1 bub6mmorexa [IOK
(akTOpbI) IBOIOINH https://m.edsoo.ru/863e9da4
bu6muorexa [JOK
E i 0TO 1
CTCCTBEHHEIF 0TOOP H ero opme! https://m.eds00.ru/863e9ed0
Pe3ynbTate! 3BOIIOLMY:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
BuUs1000pazoBanue. JlabopartopHas 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

MaKpO3BOJIIOIHNHN

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 KU3HU 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
«3ydyeHne nCKonmaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHUl U KUBOTHBIX B
KOJUTCKIIHSX)
14 CoBpeMeHHas cucrema bubnnorexa HOK
OpraHU4eCcKOro Mupa https://m.edsoo0.ru/863ea48e
Bbu6nmorexa [JOK
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c
16 JBroxytue cuibl (haKTophl) bubmmorexa [JOK
AHTPONOTEHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH 3BOJIOLNH
yeJioBeKa
18 UYenoBedeckue packl U IPUPOJIHBIE bubnnorexa [JOK
aJlarTaly 4YeJI0BeKa 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 YKOJIOTHIECKUE 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 No 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 padora
Ne 4. «BnusiHue cBeTta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bu6mmoreka [{OK
23 Buoriieciae paxtops https://m.eds00.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nomysituu. [IpakTudeckas pabora
24 Ne 2 «IToacuér moTHOCTH 0.5
TIOITYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
o5 Coo0riecTBa OpraHu3MOB — bubnnorexa [JOK
OHOIIEHO3 https://m.eds00.ru/863eb46a
26 DKOJIOTHYECKNE CHCTEMBI bu6mmoreka [IOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeJIN IKOCUCTEMBI.
27 DKOJIOTHYECKHE MUPAMUJIBI. bubmmorexa LIOK
_ https://m.edsoo.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
YeJ0BeYeCcTBa https://m.edsoo.ru/863ebale
34 O606menue Tembl «Coob1ecTBa u 1
JKOJIOTHYECKHUE CUCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



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
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