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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY IS
onpeneneHusl MOAXO0AOB K (POPMHUPOBAHUIO COJEPKAHMUS Y4eOHOTO IMpeaMeTa
«buonorus» cocraBwiaM: KoHUenTyaneHble mnojoxenus DPIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJei, colepkaHusi, pe3ylbTaToB OOy4YeHUs U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOLIUX 1IENISIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEIHETO
obmero oOpasoBanus B Poccuiickoit denepanuu, a TakkKe TMOJIOKEHUSI O
cnenuduke ONooruy, €€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECTICUCHUN
CYLIECTBOBAHMSI YeJIOBEUeCKOro oodumectBa. COraacHO Ha3BaHHBIM IOJIOKEHUSM,
OIpeiesieHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBI 110 OUOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu [a€T MOpPEACTaBICHUE O LEIIX, 00 oOIei
cTparernu OOy4YeHHUs, BOCIHTAHUA H Pa3BUTHS OOYYAIOIIUXCS CpPEICTBAMHU
yuebHOoro mpeamera «buonorus», omnpenenseT o00sA3aTeIbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, paclpeleieHue MO pasfelaM M TeMawm,
PEKOMEHIYyEMYIO TOCJIEI0BAaTENbHOCTh N3YUEHHsI YUEOHOr0 Marepualia ¢ y4EToM
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKA 00pa30BaTEIHHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromuxcs.

B mporpamme mo Ouonormm TakKe YYUTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM M TPEIMETHBIM pPe3yJbTaTaM
oOyueHuss B (POpPMHpPOBAHMU OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATCIIHLHOM
NEATeIIbHOCTH/YU4eOHbIX JEWCTBUN OOydJarolIUXCs II0 OCBOSHHIO COJICPKAHUS
OHMOJI0rMuecKoro o0pa3zoBaHusl.

B nporpamme no 6uosoruu (10—11 kmaccel, 6a30Bbli YPOBEHb) peain30BaH
MPUHIUI TMPEEMCTBEHHOCTH B HM3y4YEHMHM OHOJIOTHM, OJjlaroapsi 4yeMy B HeEW
MPOCMATPUBACTCA HAMPaBICHHOCTh HAa pPAa3BUTHE 3HAHUM, CBSA3aHHBIX C
(opMuUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHMUI, LEHHOCTHBIX
OpHUEHTALMH JTMYHOCTH, 3KOJOTUYECKOTO MBIIIICHHS, IPEICTABICHUI O 310POBOM
oOpasze *W3HU U OEpPEeKHBIM OTHOIIEHHWEM K OKpPYKaloIIeH NPUPOJHOU cCpeje.
[ToaTomy Hapsmy ¢ M3y4eHHEM OOIICOMOIOTUYECKUX TEOPHUi, a TakKe 3HAHHHA O
CTPOCHHH KUBBIX CHCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MporpamMMme Mo OMOJIOTHUHU YAEJIEHO BHHMAaHHUE HCIIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUW B MOBCEIHEBHON JKU3HU JIJISl PEUICHUS TPUKIIAIHBIX 3314, B
TOM dYHCJe: TMPOQUIAKTUKYA HACIEICTBEHHBIX 3a00JIEBaHUN YeIIOBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 00OCHOBaHWSI AKOJIOTUYECKU
1e1ecoo0pa3Horo TMOBEACHHUS B OKpYXaloulell MNpUpOAHON cpeae, aHaiIu3a
BIUSHUS XO3SWCTBEHHOW AESITENbHOCTH YENOBEKa Ha COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX 9KOCHCTEM. Y CUJICHHE BHUMAHUS K IPUKIIATHOW HAIPaBICHHOCTH
yueOHOoro npeamera «bUojaorus» MPOJUKTOBAHO HEOOXOJUMOCTBIO OOeCredeHus



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyaJIbHBIX 3a7a4 MIKOJbHOTO OHMOJIOTHYECKOTO
oOpa3zoBaHus, KoTopas Tmpeanoiaraer (QGopmMupoBaHue Yy O0O0yYarOIIUXCS
CIIOCOOHOCTH  aIaITUPOBATHCA K HW3MEHEHHUSM JUHAMUYHO pPa3BUBAIOIIETOCS
COBPEMEHHOT'O MUpA.

buonorust Ha ypoBHe cpemHero oOIIero 0o0pa3oBaHUsI 3aHUMAET BAXKHOE
Mecto. OHa obOecrieunBaeT (OpMUpPOBaHHUE y OOyYarOIIMUXCS NPEACTaBICHUU O
HAy4YHOU KapTHUHE MHpA, pacIIUpsieT ¥ 000OLIaeT 3HAHUSA O KUBOW IpHpoje, €€
OTJINYUTENIBHBIX MPHU3HAKAX — YPOBHEBOM OPraHU3ALMM WU HSBOJIOLMH, CO31AET
YCIIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  TPUPOIBI,  (HOPMHUPOBAHHS
(YHKIIMOHAJIBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOrO0 M Oe3zomacHoro obpasza
KU3HH, YKOJIOTUYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOIIECHHSI K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TaKXKe JJIsl PEIICHUS] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpeAHero  oOmero  o0pa3oBaHUs, COLUAIU3ALMU
oOyuaronuxcs. Mzyuenue Ouosiornn oOecrieyuBaeT yciaoBus Uil (POpMUPOBaHUS
UHTEIUIEKTYaJbHbIX, KOMMYHUKALIMOHHBIX M HWH(POPMAIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HMHTErpaluu OHWOJOTMYECKHX 3HAHUH C
MPEACTABICHUSIMHU U3 JAPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpadun. HazBaHHbIE NOJIOKEHUS O MPEIHA3HAUYECHUHU Y4eOHOTo MpeaMmeTa
«buonorus» CcoOCTaBWJIM OCHOBY Ul ONPEICNICHUS MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHWsA, IMPEACTaBICHHOIO B IIporpamme IIo
ounomnorumu.

Ot6op coxepxkanus yueOHOTO mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULMUI KyJIbTypOCOOOpPA3HOIO IMOAX0Jd, B COOTBETCTBUM C
KOTOPbIM OOyYaromfecs: JTOJKHBI OCBOMTH 3HAHMUS U YMEHHS, 3HAUMMbIC I
dbopmupoBaHus 00IIEH KyJbTYphbl, ONpPEACISIONIME aJeKBAaTHOE TOBEIACHUE
YesIoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIC B TMOBCEIHEBHOM
KU3HU U TpaKTHUecKor aesTenbHOCTH. Oco0oe MECTO B 3TOH CHUCTEME 3HaHM
3aHUMAIOT JIEMEHTHI COACPKAHUS, KOTOPBIE CIIYKaT OCHOBOU it (hOPMHUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE Mupa |
[EHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TIyMaHU3alUU
OMOJI0rHYecKOro o0pa3zoBaHusl.

CtpykTypupoBaHUe COJEp)KaHusl y4eOHOro Mmarepuana B Iporpamme Io
OMOJIOTUM OCYHIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYECHHS] 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3ALMU U
HBOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOoro npeameta «buoiaorus»
BBIJICJICHBI CIIEAYIOIINE COJEpKATENbHbIE JIMHUN: «buonorus kak Hayka. MeTosl
Hay4yHOro mo3HaHus», «KieTka xak Ouonornueckas cucremayn, «OpraHusm Kak



Oouosornueckasi cucteMa», «CucrteMa W MHOTOOOpa3ue OPraHWYECKOTO MHPA,
«IBOJIIOIMS JKUBOU IPUPOJIBI», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp u3ydenus: yuebHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJNAaJICHUE  OOYYAIOIIMMUCS 3HAHUAMH O  CTPYKTYPHO-(GYHKIIMOHATHHOU
OpraHW3allid >KWBBIX CHCTEM pA3HOTO paHra MW MPUHOOpPETECHUE YMEHUH
UCIIOJIb30BaTh ATH 3HAHUS JJI TPAMOTHBIX JEUCTBUI B OTHOIIEHUU OOBEKTOB
YKUBOUM IPUPOJIbI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHre 1ienu u3ydeHus yueOHoro mpeameta «buonorus» Ha 6a30BOM
YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOEHHE OOYYAIOIUMUCS CHUCTEMbl 3HAHUH O OHOJOTUYECKUX TEOPHSX,
YUYECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MMpaBUilaxX, CIyKalluX OCHOBOM
JUist OPMHUPOBAHUSI TIPEJICTABICHUM O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3Hu U OCOOCHHOCTSIX >KMBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3allMU, BBIJAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIMIMXCS IMO3HABATENIbHBIX, HHTEIICKTYaIbHBIX U
TBOPUECKUX CIIOCOOHOCTEW B MPOIECCe aHajdu3a JaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTUM HAy4HBIX B3MVISIAOB, MACH U MOAXOJOB K HM3YYEHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydJarommxcsi oOmeil KyJbTypbl, (QYHKIIMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa JKUBOW MPUPOALI HA OCHOBAHUM 3HAHUW U OMbITA, MOJYYEHHBIX MPHU
M3yYEeHUU OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIIUXCS YMEHUN WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTUYECKUX 3HAHMM B TMPAKTUUYECKOW JCATEIHHOCTU YEJIOBEKAa, Pa3BUTHUHU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA,

BOCIIUTaHUE YOEkKAEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEIIOBEKOM KHUBOM
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHHUS STHUSCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHIECKUX UCCIICIOBAHUM;

OCO3HAHHUE IIEHHOCTH OHOJOTMYECKUX 3HAHWU JJIsI TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYPHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNe MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTIOBCEIHEBHOM KU3HU JIJIS
OLICHKH MOCJIEACTBUI CBOEH JEITEILHOCTH IO OTHOILICHUIO K OKPYKAIOIIEH CpeELE,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHWE W COONIOACHHE MEP NPODUIAKTUKI
3a00JIeBaHUN.

B cucreme cpennero oOmiero ooOpasoBaHusi «buonorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIBHBIM yUEOHBIM MPEIMETOM, BXOASIINM B
cocTaB MpenMeTHoM obmacTu «EcTrecTBeHHO-HAYUHbIE TIPEIMETHD.



Jiist m3ydennsi 6uoa0ruy Ha 6a30BOM YPOBHE CpeTHEro 00Iero oOpa3oBaHus
oTBoAMTCS 68 yacoB: B 10 kitacce — 34 yaca (1 yac B Hexnenwo), B 11 kimacce — 34
yaca (1 gac B Hezeno).



COILEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. Buojsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYCCKUMU H
APYTUMH €CTECTBEHHBIMH HayKamH, (pusocodueit, ITHKOM, SCTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHMH COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTop1 TO3HAHUA KUBOUM IPUPOJIBI (HAOIIOACHNE, SKCIIEPUMEHT, OITUCAHHE,
U3MEpEeHHEe, KiIacCU(pUKaLMs, MOJAETUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX).

JdemMoHCcTpauMu:

[Toptpetst: Y. Japun, I'. Mengens, H. K. Konsios, . Yorcon u @. Kpuk.

Tabmuupl 1 cxeMbl: «MeToIbl MO3HAHMS )KUBOU MIPUPOIBD.

JlabopaTopHbIe M IPaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «/cmosb3oBaHME pa3IUYHBIX METOAOB IPHU
M3Y4YEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M MX OPraHU3aIMSL.

Xusble cuctembl (OMOCUCTEMBI) KaK NpeaMeT u3ydeHus ouonoruu. Otauuve
KUBBIX CUCTEM OT HEOPTraHMYECKON MPUPOIbI.

CBoiicTBa OMOCHCTEM U UX pazHOOOpaszue. Y POBHU OpPraHU3AIMN OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSILIUOHHO-
BUJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYSCKui ), Onoc(epHBI.

JdemoHcTpaumu:

Tabnuupl 1 cxeMbl: «OCHOBHBIE TPU3HAKH KU3HU», «YPOBHU OpraHU3ALNH
KUBOU MPUPOABD.

O6opynoBanue: Mojieab MoJiekybl JITHK.

Tema 3. XuMHUYeCKHUI COCTAB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIETKH. XUMHYECKHUE DIJIEMEHTBI: MAaKpOJJIEMEHTHI,
MHKpPO3JIEeMEHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BeliecTB B kieTke. [lomnepxkanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u crpoeHre OenKoB. AMUHOKHCIIOTBI — MOHOMEpHI OEIKOB.
HezameHnnmblie u 3aMEHUMbIE aMHUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpBhl O€IKOBOW MOJEeKynbl (TIepBUYHAs, BTOPWUYHAs, TpPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornyeckue
byHKIIUU OEKOB.



depmeHTsl — Owonormyeckue Karamuszatopel. CTpoeHue depmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenudpuyHocTth. KodepMmenTsl. Butamunsi.
OTnuuust PepMEHTOB OT HEOPTaHMYECKUX KaTaIH3aTOPOB.

VYrneBonapl: MoHOcaxapuabl  (IVIIOKO3a, pubo3a U J1€30KCUpu003a),
aucaxapuibpl  (caxapos3a, JaKTo3a) M MoJIMcaxapuabl (Kpaxmaj, TJUKOTEH,
1eJUI0I103a). buonornvyeckue GyHKIIMH YIIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocoaunuasl, crepounsl. [uapoduIsHO-
ruapodobHbie cBoiicTBa. buonmornueckue Qynkuuu gunuaoB. CpaBHEHHE
YTJIEBOJOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB SHEPTUU.

Hyxknennoseie xucmorel: JHK wn PHK. Hykmeornnsr — moHOMEpPSI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenne u ¢pynknuu PHK.
Buasr PHK. AT®: ctpoenne u GyHKIUH.

Huronorus — Hayka o kieTke. Kinetounas Teopust — mpuMep B3auUMOJICHCTBUS
uzeil 1 PakToB B HAYYHOM MO3HAHUK. MeTObl N3YUEHUS KICTKH.

Knerka kak wuenoctHas >xuBas cucreMa. OOmme MNPU3HAKK KIIETOK:
3aMKHyTas HapyxHas mMeMOpana, monekyybl JJHK kak renermueckuii ammapar,
CUCTEMa CHHTe3a Oelka.

Tunel KJIETOK: JykKapuoTHYecKas U mpokapuotuyeckas. OcOOEHHOCTH
CTpPOEHHUS MpOKapHOTUYECKOM KieTku. Kierounass crenka Oaktepuii. CtpoeHue
AYKApUOTHYECKON KJIeTKH. (OCHOBHBIC OTJIMYHUS PACTUTECIBHOM, >KUBOTHOM W
rpUOHON KIIETKHU.

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJMKC, UX
¢ynkuuu. [nazmarnueckas meMOpana, e€ cBoiictBa U ¢pyHkuuu. [{luronnazma u eé
opranouipl. OnHOMeMOpaHHble opraHouabl kietku: OIIC, ammapat [onbmxw,
nu3ocoMbl. [lomyaBTOHOMHBIE OPTaHOWIBI KIETKHA: MUTOXOHJIPUU, IUIACTHUJIBI.
[Ipoucxoxnenne MUTOXOHIpUM u mmactua. Buasl tmactun. HememOpanHbie
OpraHoOMJbl KJIETKH: pUOOCOMBI, KIETOYHBIA WEHTP, UEHTPHOIU, PECHUYKH,
KryTUKUA. OYHKIIMU OpraHOUI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHbslid 1IeHTp KieTku. CTpoeHue sjpa: siaepHas o00JI0vKa,
KapHoIuiazMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEMIECTB B KJIETKE.

JdeMoHcTpaumu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIsanu, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsbl:  «PacnpenesieHne XMMUYECKMX JJIEMEHTOB B HEXKUBOMU
npupoze», «PacrpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.

Tabmuubl u cxembl: «llepuognyeckass TabIMIIA XUMUYECKUX DJIEMEHTOBY,
«CTpoeHne MoJIeKyIbl BOIb», «bruocunres 6enka», « CTpoeHrne MOJIEKYJIIbI OETIKa,
«Ctpoenue depmentan, «Hyknennosbie kucnotsl. JJHK», «CtpoeHue Mosekybl



ATO», «CtpoeHne 3yKapuOTHUECKON KIETKN», «CTpOEHUE )KMBOTHOU KIIETKN»,
«CTpoeHHE pacTUTENbHON KIETKW», «CTpOCHHE NPOKAPUOTHYECKON KIIETKU,
«CtpoeHue sapa KIETKW», « Y TIEBOb, «JIumuabn».

ObopynoBaHue: CBETOBOW MHKPOCKOM, O0OpyAOBaHHME MJisi TPOBEACHUS
HaONIOACHUN, W3MEPEHMI, SKCIEPUMEHTOB, MHUKpPONpENaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KJIETOK.

JlaGopaTopHble U IpaKTHYeCKUe padoThI:

JlabopatopHass pabora Ne 1. «M3yueHue KaTaJIUTUYECKON AaKTUBHOCTHU
dbepMeHTOB (Ha IPUMEPE aMITIa3bl WU KaTajaasbl)y.

JlabopatopHass pabora No 2. «M3ydyeHue cCTpoeHHsS KIETOK paCTEHUH,
KUBOTHBIX U OaKTEpHil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax U Hx
OIMCAHUEY.

Tema 4. ’/KusHeaesITeIbHOCTb KJIETKHU.

OOMeH BelecTB, Wi MEeTadoIu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMWISIIUSA (PHEPreTUuecKuid OOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpolecca
Merabosn3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IOHUMAaHUU
MeTabonmu3Ma.

Tunbl oOMeHa BeliecTB: aBTOTPO(dHBIN U reTepoTpodHbiil. Poibs dhepMeHTOB
B 0OMEHE BEUIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TemHoBass (a3el  QorocuHTe3a. Peakuuun
dboTocunTeza. DPpdhekTuBHOCTh OTOCUHTE3a. 3HaAUeHUE (POTOCHUHTE3a ISl KU3HU
Ha 3emiie. BausiHue ycioBuid cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUSI €T0
IPOJYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEMOCHUHTE3UPYIOIIMe OakTepuu. 3HAaUeHHE XEMOCHUHTE3a ISl
KU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTKe. PaciueniieHue BeliecTB, BbIIEICHHE U
AKKyMYJMpPOBAaHHE DJHEPruud B KJIETKE. OTambl SHEPreTHYecKoro oOMeHa.
I'mukonu3. bpoxenue u ero Buabl. KuciopoaHoe OKHCIEHUE, WU KIETOYHOE
JIbIXaHUE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

Peaknuu MarpuuHoro cuHre3a. ['eHernueckas wuHpopmamms u JIHK.
Peanuzanus renernueckodt wHGoOpManuu B KieTKe. ['€HETHYECKUil KOA MU €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsuus — Ouocunres
Ooenka. Otanbl TpaHcusuud. KonumpoBanue amuHokucinor. Poms pubocom B
OounocuHTe3e OenKa.

Hexnerounsie ¢hopmbl sxu3nu — BUpychl. ctopust otkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSIT M JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodaru. bone3nn pacTeHuid, >KMBOTHBIX M YEJOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummyHoneduiuta yenoreka (BUY) — Bozoymurens CIINa.



OOpatHast ~ TpaHCKpUNIMS, peBepTaza W uHTerpasa.  lIpodwunaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHUIM.

JleMmoHcTpanuu:

IToptpetsi: H. K. Konbios, /. U. UBanoBckuii, K. A. Tumupsizes.

Tabmuiel u cxeMbl: «Tunbel nutanus», «Metabonusm», «MUTOXOHAPUIY,
«JHepreTuyeckuii ooMen», «Xiopomiacty, «Dorocunres», «Crtpoenne THK»,
«Ctpoenue u GyHKIIMOHUPOBaHKE TeHa», «CuHTE3 Oenkay, «[ eHeTHIeCKui Koy,
«Bupycsi», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH nuki Bupyca CIIM/a,
Oakrepuodaray, «Pemmkarus JTHK.

ObopynoBanue: Moaenu-ammukanuu «Yasoenue JJHK u Tpanckpummmsy,
«buocuntes 6enka», «CTpoeHue KIeTKn», Mojesb cTpykTypsl JJHK.

Tema 5. PazMHoO:KeHMe U HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

Krerounslii 1UKI, WM S>KU3HEHHBIM 1MKI KieTku. WHTepdaza u MUTO3.
[Ipoueccesl, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIM Ha0Op — KapUOTHII.
JIMIionHeli W TalIOMJHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHIIBIL.
[{utonmornyeckue OCHOBBI Pa3MHOKEHHS W  WHIMBHUAYaJbHOIO  Pa3BUTHUSA
OpPraHn3MOB.

Henenne knetkn — muto3. Craguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOesb KIETKHA — arlomnTo3.

dopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrionoe U nosoBoe. Bumbl 6ecrnosnoro
pPa3MHOXXEHUSA: [IEJICHUE HAaJIBOE, IIOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJICKIINU.

[TonoBoe pa3sMHOXKEHHE, €r0 OTIUYHS OT OECIOJIOTO.

Meito3. Craguu meiio3a. Ilpouecchl, mpoucxomsiiue Ha CTaAUSX MENo3a.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonorndeckuil cmpicin u
3HAYCHHUE MENO03a.

I'amerorenes — mporecc 00pa30BaHUsI TMOJOBBIX KIETOK y IKUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKH W sSIMYHUKH. OOpa3oBaHHE U Pa3BUTHE IMOJOBBIX
KJIETOK — TrameT (CIepMaTo30Mj, SHUIEKIEeTKa) — CIepMaTOreHe3 U OBOTEHE3.
OCOOEHHOCTH CTPOCHUS SMIIEKICTOK W CIepMato3ousoB. OMiioI0TBOPEHUE.
[Taprenorenes.

NunuBuayanpHoe pa3BuTHe (OHTOreHe3). OMOpPHUOHAIBHOE  pPa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATLHOTO PAa3BUTHUSL Y TMO3BOHOYHBIX KUBOTHBIX:
npoOsieHne, racTpyisius, opraHorere3. [loctomOpuoHansHOE pa3BuTHE. THIIBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: TMPsAMOE, HempsMoe (MMuuHOo4HOe). Brmsaue



Cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3HIBATH BPOKIEHHBIC
YPOZICTBA.

Poct u pasButue pacrennii. OHTOT€HE3 LIBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JdeMoncTpauuu:

Tabmuupr u  cxembl: «POpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHME y [BETKOBBIX pACTEHUN», «BeretaTuBHOE pa3MHOKEHHE
pactenuity, «Jlenenue kietku Oaktepuil», «CTpoeHUE TOJIOBBIX KIIETOKY,
«Ctpoenue xpomocoMbl», «Knetounsiii nukmy, «Pemmukanus JTHK», «Mutos»,
«Meiozy», «IIpsmoe u HenpsiMoe pa3BUTHEY, «['amMeToreHe3 y MIEKONUTAKOMUX U
4eJI0BEeKa», «OCHOBHBIE CTAJIMM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOII, MHUKPOITPENapaThl «CriepMaTo3ou bl
MJICKOITUTAIOWIETOY, «SMIIEKIIETKa MIIEKONUTAIOMEro», «Kapnokunes B kieTkax
KOpEIIKa JIyKa», MarHuTHash MOJENb-anIuIMKanus «JleneHue KIeTKu», MOJAENb
JIHK, monenp meTada3zHoit XpOMOCOMBI.

JlabopaTopHbie U IpaKTHYECKHE PA0OTHI:

Jlabopatopnass padora No 3. «HaOmronmeHue MuTO3a B KJIETKAaX KOHYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATaX).

JlaGoparopHass pabora Ne 4. «M3ydeHHe CTpOCHHS TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy».

Tema 6. HacieicTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Micropus pa3Butus reHeTUKU. Poib nuronorun
U OMOpPHOJIOTUM B CTAaHOBJICHMM TE€HETHKU. BKiam poccHiiCKUX M 3apyOeKHBIX
V4EHBIX B PpPa3BUTHE TEHETUKU. MeTonbl TEHETUKH (TUOPHUI0JIOTHYECKUM,
LIUTOTEHETUYECKUM, MOJEKYJISIpHO-TeHEeTUUYEeCKui). (OCHOBHBIE TI'€HETUYECKUE
NnoHATHSA. [ eHeTnueckass CHMBOJIMKA, UCIIOJIb3YyEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HACJIEIOBaHUS MPU3HAKOB, YCTAaHOBIEHHbIE . Menaenem.
MoHorubpuHoe CKpeluBaHue. 3aKOH eauHO-00pa3usi THOPUIIOB IEPBOTO
nokoJieHusi. IIpaBuino goMuHMpoBaHMsS. 3aKOH PpACHICIUICHHS MPU3HAKOB.
I'unoresa ynuctoTel ramet. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

JuruOpuaHoe  CKpelMBaHHWe. 3aKOH  HE3aBUCHUMOTO  HAcJIeIOBaHUS
npu3HakoB.  llUToreHeTMYECKWEe  OCHOBBI  JAWUTHUOPUIHOTO  CKPCIUBAHMUS.
AHanu3upymolee ckpenmpanue. Mcnonp30BaHne aHATU3UPYIOIETO CKPEIMBAHUS
JUISL OTIPEICSICHUsI TEHOTUITA OCOOH.

CuemienHoe HacnefoBaHue mnpuszHakoB. Pabora T. Moprana 1o
CLEIUIECHHOMY HACJIEAOBaHMIO I'eHOB. HapylieHne cuemieHuss TeHOB B pe3yibTare
KPOCCHHTOBEpPA.

XpOMOCOMHasI TEOpHSI HACJIEACTBEHHOCTHU. | €eHETHUUECKHE KapThl.



I'enetuka nomna. XpoMOCOMHOE ompejesnieHue mnoia. AyToCOMbl U MOJOBBIC
XpOMOCOMBI. ['OMOraMeTHole M TeTeporameTHble opraHu3Mbl. HacnenoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHUIBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIECICTBEHHAS.
Ponp  cpempl B HEHAcIEOCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOJIU(PUKALMOHHON NU3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapuallMOHHAs KPUBasl.
Hopma peakunun npusHaka. KonndecTBEHHbIE M Kau€CTBEHHBIE MPHU3HAKU M HX
HopMa peakuuu. CBoiicTBa MOJU(PUKALMOHHON U3MEHYMBOCTH.

HacneacTBeHHas, WM TE€HOTUIIMYECKAs, W3MEHUYMBOCTb. KomMOMHATHBHas
M3MEHYUBOCTh. Mei03 W TMOJIOBOM Mporecc — OCHOBA KOMOWHATHUBHOM
M3MEHYMBOCTH. MyTanmoHHasi U3MEHYMBOCTh. Kiaccudukanus MyTauii: reHHbIE,
XpOMOCOMHbIE, FTeHOMHBIE. YacToTa U Mpu4MHbI MyTalluid. MyTarenssle (akTopsbl.
3aKOH rOMOJIOTHYECKUX PSAIO0B B HACJIE€ACTBEHHOM n3Menunsoctr H. 1. BaBuiiosa.

BresnepHas HacIeCTBEHHOCTh U U3MEHUNBOCTb.

I'enetuka yenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOJBI T'€HETHKHU
YeJIOBEKa: TCHCAIOTHYCCKUM, OU3HEIIOBBIM, IIMTOTCHETHUCCKUI, OMOXUMHUYCCKHM,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHnHOE OTIPENICIICHHE TEHOTHIIA:
[IOJIJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOUIBIO
[M[1P-ananu3a. HacnencrtBeHHble 3a00JeBaHUs YEJIOBEKa: TIE€HHbIE OO0JE3HH,
00JIe3HU C HACJEICTBEHHOM NpeapacroyioKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauuu. CTBOJIOBbIE KIETKU. [IpuHIMIBI
310pOBOro 00pa3a >KW3HH, AUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS] TEHETUYECKUX
Oomne3Heil. MeanKo-reHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUITMHCKOU
TEHETUKH B NPEAOTBPAILIEHUH U JICUEHUH F€HETUYECKUX 3a00JIeBaHUI YeI0BEeKa.

JdemoHcTpaumu:

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

Tabmuupr w  cxembl:  «MOHOrMOpPUIHOE  CKpEIIMBAHME U €0
IUTOT€HETUYECKAS OCHOBa», «3aKOH pACIICIUICHUS M €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH YHCTOTBI Tamer», «JUrubpugHOE  CKpEUIMBaHHEY,
«luronornueckue  OCHOBBbI  JUTMOPUIHOTO  CKpelIuMBaHus»,  «Meknosy,
«BzanmonencTBe  aJJIENbHBIX TE€HOB», «l'€HETHMYECKHME KapThl PACTEHU,
KUBOTHBIX M 4eEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIJIEIOBAHMS,
CUEIUIEHHOTO ¢ ToJioM», «KapuoTumbl YenoBeKa W IKMBOTHBIX», «Bumsl
U3MEHUUBOCTHY», «MoaudukalroHHas H3MeH4YMBOCTH», «HacimenoBanue pesyc-
daktopay, «I'eHeTuka rpymni KpoBu», « MyTallmoHHasi ”3MEHYHUBOCTH.

OOopynoBanue: MoAeNU-aMUIMKaUA  «MOHOTHOPHUIIHOE CKpELIMBAHUEY,
«Henonmxnoe nomuHupoBanue», «Jurubpuanoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON W MukKpompenapar «Jlpozoduna» (Hopma, MyTauuu
(opMBI KPBUILEB M OKPACKH Tela), repoapuit «I opox moceBHOM».

JlaGopaTopHble U IpaKTHYecKUe padoThI:

JlabopatopHasi padota Ne 5. «M3yyeHue pe3yiabTaTOB MOHOTHUOPUAHOIO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax».

JlabopatopHas pabota Ne 6. «M3yuenne MoanpuKarMOHHONH N3MEHUYNBOCTH,
OCTPOCHHUE BaPUALIMOHHOIO PsAZla U BAPUALTMOHHON KPUBOW».

JIaGopartopHast pabota No 7. «AHanu3 mMyTauuil y apo30¢uisl Ha TOTOBBIX
MUKPOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHME U aHaJU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema /. Cesiekniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexkupns Kak HayKa M MPOLECC. 3apOKICHUE CEIIEKINHA U JTOMECTHKALUS.
Yyenne H. UW. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS U MHOT000pa3us
KYyJIbTYpHBIX pacTeHui. LIeHTpbl MpOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. CoOpT,
1I0poJa, IITAMM.

CoBpeMeHHbIE METObI CeNeKIUU. MacCoBBIM U MHAMBUIYAJIbHBINA OTOOPHI B
CEJIEKIIMM PACTEHWH M KUBOTHBIX. OlleHKa 3KcTepbepa. bim3kopoacTBeHHOE
ckpeniuBanue — WHOpuauHT. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUM.
I'ereposuc, wnu rubpuanas cuia. HepoacTBeHHOe cKpeliMBaHuE — ayTOPUAMHT.
Otpanénnass rtuOpuauzauuss W €€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJyYEHUE TOJUILIONIOB. JIOCTMKEHUSI CENEeKUMU PACTCHUH, >XUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonmorust kak OTpacib NPOU3BOACTBA. ['€HHas WH)KEHEepHs. ITallbl
co3nanusi pexomoOuHanTHo JIHK wu Ttpancrenneix opranusmoB. Kiertounas
nHxkeHepus. Kierounbeie KynbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTCHHIA.
KionnpoBanue BBICOKOIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPTraHU3MOB.

Okosornueckue W dTtudeckue  npobmemsl. MO —  reHeruuecku
MOAUGUITUPOBAHHBIE OPTAHU3MBI.
JleMoHCcTpaumu:

[Toptpers: H. 1. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuiel U cxeMbl: kKapta «LleHTpbl NPOUCXOXKACHUS W MHOTroo0pasus
KYJbTYPHBIX pacTeHuit», «[lopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenmity, «Otnanéunas rudpuausanus», «Padborer akanemuka M. @. MiBaHoBay,
«Ilomunnounusa», «OO0BEKTH OMOTEexXHONOTHHNY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U mepeHoOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJsiKHU TUI0JJ0B U KOPHETJIOAOB IUKUX POPM U KyIbTYPHBIX
COpPTOB pacTenwuii, repdbapuii «CeabCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTopHble U IpaKTHYeCKUE PadOThI:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTHIKEHHSI CENEKIMH PAcTEHUH H
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA ~ y4aCTOK, B TEIUIMYHOE XO34HCTBO, JIabOpaTOPHUIO
arpoOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. IBoTrONMOHHAS OHOJIOTHS.

[Ipennochuiki BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B Ouosioruu. BiusHME 3BOJIOLMOHHON TEOPUH HA Pa3BUTHE
OMOJIOTHHU U APYTHX HAYK.

CeuzerenbcTBa  HBoMOLMU.  [lal€OHTOIOTHYECKHE:  TOCIIEN0BATEIBLHOCTD
MOSIBJICHUSI BHUJIOB B IaJICOHTOJOTUYECKOW JICTOMHCH, TEpPEXOJHbIE (OPMBI.
buoreorpadguueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMUECKHE: CXOACTBA M pa3iuyusi SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIBLHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIIOTMYHBIE,
PYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJMYECKHX IyTell y Bcex
OpPraHHU3MOB.

OBomonuonHas Teopuss Y. JlapBuHa. IIpeanochblik BO3HUKHOBEHUS
napBUHU3MA. JIBMOKyIIME CHUJIbI 3BOMIONMU BUAOB 1o JlapBHHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONMpEAENIEHHAS] M3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cuntetnyeckas Teopus 3Botonun (CTI) u €€ OCHOBHBIE MOJIOKEHUS.

MukposBomonus. [lonynsuus kak eqMHUIA BUA U SBOJIOLIHMH.

JBvkymue cuibl ((hakTopbl) SBOJIONUUA BHJIOB B MpUpoJe. MyTalMOHHBIHI
MpoIecC M KOMOWHATHMBHAsT M3MEHYMBOCTH. [lomynsiiMoHHBIE BOJHBI U Jpeid
reHoB. M3ossiust 1 Murpanus.

EctecTBeHHbIll 0TOOp — HanpaBisitouii  ¢akrop 3Bojouud. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0neHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bodtouuu. [Ipumepsr
MPUCTIOCOOJICHHUH Y OpraHu3MOB. ApoMOop(h03bl U HIUO-aTaNTAIIHH.

Bun wu BumooOpazoBanue. Kpurepuum Buga. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIEeCKOe.

MakposBomonusi. DPopMbl  IBONIOLUU:  (puiieTUYECKasl, JIUBEpreHTHas,
KOHBEpreHTHas1, mapasuiesbHas. HeoOpaTtuMocTh SBOTIOHUN.

[IpoucxoxaeHre OT HecleUMaINn3upPOBaHHbIX MpeAkoB. lIporpeccupyromas
cnenuanu3anvsa. AJanTUBHAs paguarus.

JdemMoHCcTpaumu:



[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. Ceepiios.

Tabmuup!l u cxemsl: «Pa3BuTHE OpraHMYECKOro Mupa Ha 3emMie», «3apoablln
MTO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OopbObI 32
cylecTBoBanue», «EctecTBeHHBI 0TOOPY, «MHOTO0OOpasre COPTOB pacTEHHI,
«MHoroo6pazue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTtalmonHas
U3MEHUYUBOCTB», «Apomopdossl», «Uanoamantammm», «OOmas aereHepaius,
«/IBmxkymue cuibl sBosrounn», «Kapra-cxema wmapmpyra myremectBus Y.
HNapeunay, «boprba 3a cymectBoBaHue», «lIprCIOCOOICHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE.

ObopynoBaHHe: KOJUIEKIMSI HACEKOMBIX C Pa3IUYHBIMU THIAMH OKPAaCKH,
Ha0op MIOAOB U ceMsiH, KoJuiekuusi «lIpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUN Yy
AKUBOTHBIX», MOJieTb «OCHOBHBIE HANPABICHHS HBOJIIOLUNY», O0BEMHAS MOIEIb
«CTpOo€eHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaguueckass kapra wmwupa, Koyiekuus «DopMbl COXpPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHWil», Monenp ammmkauus «llepekpéct
XpOMOCOM», BIIakHble Tmpenapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JIATYLWIKW», MUKponpenapar «Jpo3zodpuna» (Hopma, MyTanuu (GOpMbl KPBUIBEB U
OKpacKu Teja).

JlaGopaTopHble U NpaKTHYeCKUue PadoThI:

Jlaboparopuass pabora Ne 1. «CpaBHeHUE BHJIOB 1O MOP(DOIOTUUECKOMY
KPUTEPUIO».

JlaboparopHas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HnkHOBeHHe U Pa3BUTHE )KU3HU HA 3emuie.

JloHay4YHBIE TPENCTABICHHUS O 3apOKICHHM >KU3HU. HaydyHbple rumoressl
BO3HUKHOBEHHUSl JKM3HM Ha 3emie: aOuoreHe3 M MaHClIepMus. XUMHUYecKas
ABONIOLMSA. AOHOTE€HHBIM CHUHTE3 OPraHWYeCKHX BEUIECTB M3 HEOPraHUYECKHUX.
DKCNEpUMEHTAIIBHOE MOATBEPKICHHE XUMUYECKOU 3BoMoIMU. HavanbHble Tamsl
ouonornuecko sBomronuu. ['mnoresa PHK-mupa. @opmupoBanre memMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHUE NPOTOKJETKU. [lepBble KIETKM M HMX 3SBOJIOLUA.
®opMHUPOBaHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButHe xu3Hu Ha 3emuie mo ’pam u nepuonaM. Karapxein. Apxeickas u
mporepo3oiickas dpbl. llameosolickas spa u €€ TMEepUOABI: KEMOPHUIICKUH,
OPIOBUKCKUH, CHITYPUUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o30Kckas 3pa 1 €€ NEPUObL: TPUACOBBIN, FOPCKHUM, MEIIOBOM.

KaiiHo3olickas »9pa W €€ mnepuoAbl: MNaJCOTCHOBbI, HEOTCHOBBIM,
AHTPOIIOT€HOBBIN.



XapakTepucTruKa KiIuMaTa U IeoJIOTMYeCKUX mpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTEIBHOIO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
XKUBOTHBIX. [l0siBIIEHNE, pacUBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHM4YecKOro Mupa Kak oOTpaxeHue 3BOIOUHH. OCHOBHBIE
CUCTEMATHUYECKHUE IPYIIbI OPraHU3MOB.

DBOJIOLHS YesloBeKa. AHTPOIOJIOTHs KaKk Hayka. PazButue npeacraBieHuil o
NPOUCXOKICHUM YeJIoBeKa. MeToabpl u3ydeHus aHTponoreHesa. CxoncrtBa u
pa3JIMyYUs YEJIOBEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuibl  (pakrtopsl) — aHTpomoreHe3a.  HacrneactBeHHas
U3MEHUMBOCTb UM  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH o00pa3 KHU3HH,
U3TOTOBJIICHHUE OPYAUI TPyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMmenbi, YenoBek mnpsaMoxondmnii, YenoBek HeaHAEpTAIbCKHM, YenoBek
pa3yMHbIii. Haxoakum HMCKOMaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAaHHS, 00JIaCTh
pacnpocTpaHeHusi, 00bEM IOJIOBHOI'O MO3ra, 00pa3 )KU3HH, OPYAHSL.

Yenoeueckue pacel. OCHOBHblE  OonblIME  pachl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioWJHas  (PKBaTOpUalibHAs),  MOHTOJIOWHAS
(a3uarcko-aMepukaHckasi).  UYepTbl  NPUCIOCOOJEHHOCTH  MpEICTaBUTENEH
YEJIOBEUECKUX Pac K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacusma.

JdemoHcTpaumu:

[Toptpets: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmunel u cxembl: «Bo3aukHoBeHne CoTHEUHOM CHUCTEMBI», «Pa3BuTHE
opraHuyeckoro  mupa», «PactutenbHas  kietka», <«KuBOTHas  KJIeTKay,
«IIpokaprnoTnueckass kierka», «CoBpeMeHHas CHCTEMa OPraHMYECKOro MHUpay,
«CpaBHEHHE AHATOMHYECKHX YE€pT CTPOCHUS YEJIOBEKa W YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNaJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHenmme moam», «peBHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeYeCKHUEe pachDy.

O6opynoBanme:  mymsiku  «lIpoucxoxknenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTalblla, KPOMAHbOHIIA), CJIENKH WU
M300paXeHUss KaMEHHBIX OpYIUl MEpBOOBITHOIO 4YeEJIOBEKa (KaMHHU-YOIMIIEpPHI,
pyomia, ckpebsia), TreOXpoHOJoTHYecKas Talnuia, KOUIeKIus «DopMbl
COXPAHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble U NpaKTHYeCKUE PA0OTHI:

[Ipaktuueckas padota Ne 1. «/3yyeHue UCKOMAaeMbIX OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJJIEKLIUSX).



DKCKypcHsi «IBOJIOLHS OPraHUYeCKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUECKUN My3ei).

Tema 3. Opranu3mbl U OKpY:Kalollas cpeaa.

DKoJorus Kak Hayka. 3ajauu U pa3aeibl SKOJOTUH. MeToabl 3KOJIOTHYECKUX
UCCIIENOBAHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHus OpPraHU3MOB: BOJHAs, HAa36MHO-BO3AYLIHAs, IMOYBEHHAas,
BHYTPHUOPraHU3MEHHAS.

Okonoruueckue ¢akropel. Krnaccuduxamuss sxomorudeckux (HakTOpoOB:
abuoTtuyeckre, OWOTHUYECKHE U aHTPOIOreHHble. JIeHCTBUE HKOJIOTUYECKUX
(GaKkTOpOB Ha OPTaHU3MBI.

AbGuoTtnueckue (hakTOphl: CBET, TEMIEPATYpPA, BIAKHOCTb. DOTONEPUOINU3M.
[IpucnocoOneHusi OpraHu3MOB K  JCUCTBUIO  aOMOTHYECKUX  (PaKTOpOB.
buonornyeckue puTMsl.

buornueckue (bakTopBhl. Bunet OMOTHYECKUX B3aUMOJICCTBUU:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢gopmel. [lapazutusm, koonepanus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHWe OMOTUYECKUX B3aUMOJCHUCTBUN [l CYIIECTBOBAHUS
OpPraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH momysiuud. (OCHOBHBIE IOKa3aTeu
MOMYJSILUUA: YHCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTb, CMEpPTHOCTh, MPHUPOCT,
Murpanus. JJmHaMuka 4uCcI€HHOCTH MOIMYJISIUU U €€ perysius.

JdemoHcTpaumu:

[Toptpetsi: A. 'ym6onbar, K. ®@. Pynbe, O. I'ekkenb.

Tabmumpsl u cxembl: kapta «lIpuponusie 30Hb1 3emumn», «Cpeabl oOUTaHUS
OpranusmoBy», «®Potonepuoansm», «llomymanum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYJSUUU UHDY30puu-TyPenbkn», «[lumesbie nenm.

JlabopaTopHble M NIpaKTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 3. «Mopdosorudaeckue 0cCOOEHHOCTH PACTEHUH U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTUE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padota Ne 2. «I[Toacu€r NIOTHOCTH MOMYJISIIIUN pa3HbIX BUJIOB
pACTEHUIN.

Tema 4. CooGuiecTBa 1 3K0J0rH4ecKHe CHCTEMBI.

Coo0miectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
NPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHantel. CBs3U B
ouoreHose.

Dkosiornyeckue cucrtembl (3kocucteMsbl). lloHsitue 00 »3KocucTteMe U
ouoreorieHo3e. DOyHKIMOHAJIbHBIE KOMIIOHEHTBI JKOCHUCTEMbBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBbie) YPOBHU HKOCUCTEMBI. [luileBble LEMU U CETH.
OcHOBHBIE TIOKA3aTelM SKOCHUCTEMbI: Ouomacca, NPOAYKIHUSA. IDKOJIOTHYECKUE
nUpaMubl: TPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYHBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKLeccHs.

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U pEeK. DKOCHCTEMA XBOMHOIO
WJIM IIHPOKOJIMCTBEHHOTO JIeca.

AHTpONOreHHbIE  3KOCUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHUCTEMBI.
buonoruueckoe u Xx03iCTBEHHOE 3HAYECHUE arPO3KOCUCTEM B YPOOIKOCHUCTEM.

buopazHooOpasue kak @akrtop ycToluuBoctd dKocucteM. CoxpaHeHHe
OMOJIOTHYECKOT0 pazHOOOpasus Ha 3eMIIe.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipi, coctaB u CTpyKTypa
ouocdepnl. JKuboe BemiectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJ100aNbHOM 3KOCHCTEMBI. J(MHaMHuYecKOoe paBHOBECHME W OOpaTHas CBsI3b B
ounocdepe.

KpyroBopoTs! BemecTB U OMOre0OXMMUYECKHE IIUKIIBI 3JIEMEHTOB (yIiiepoJa,
a30Ta). 30HAIBHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UenosedecTBO B Ouocdepe 3emiin. AHTpONIOTeHHbIE U3MEHEHUS B Orocdepe.
['moGanbHbIE SKOJIOrHYECKHUE TPOOIIEMBI.

CocyiecTBoBaHue IPUPOLBI 17} YEJI0BEYECTBA. Coxpanenune
O6ropazHo00pa3us Kak OCHOBA YCTOMYMBOCTH Ouoceprl. OCHOBa paIimoHaIbHOTO
VOpaBJICHUS] NPUPOJHBIMU pECypcaMd W UX HCHOJb30BaHHE. JlocTHKeHUs
OMOJIOTHUY U OXpaHa MPHUPOJIbI.

JdemoHcTpaumu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabnumel u cxembl: «llumeBsie nenu», «bUOIEHO3: COCTAaB U CTPYKTYpay,
«IIpuponnbie coobmectBay, «llenn nuTaHus», «IKoJOrHMUYECKas MNHpPaAMUAAY,
«buocepa u yenoek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOMHOrO  Jjeca», «buomeHo3 Bogoéma», «ArpoueHo3», «lIpumepnsie
AQHTPOIIOIEHHbIE  BO3JIECUCTBUSA HA IpUpPOAY», «DBaxHeilmme MCTOYHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX Boa», «[louBa — BaxkHelIasi cOCTaBIISAIONMIAS
ouocdepo», «DakTopsl aerpaganuu nouBy», «llapaukoBelil 3 dext», «DakTopbl
PAAMOAKTUBHOTO 3arpsisHeHHs Omocdepb», «OOmas cTpyktypa Ouochepb»,
«Pacnipoctpanenue >ku3Hu B Oumochepe», «O30HOBBIM dKpaH Ouochepb»,
«Kpyroopot yraepoza B 6uocgepe», «kKpyroBopot azoTta B mpupoae».

O6opynoBanue: Mojenb-anruiMkanus « Tunmudabsie OUOIEHO3bD», TepOapuii
«PacTtutenbHble co00IIECTBaY, KOJUIEKIMH «bruoneHo3y, «Bpeautenn BaxHEHIINX
CEIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TepOoapuu W KOJUIGKIUM PACTCHHA U
KUBOTHBIX, MPHUHAJIEKAIINE K PA3HBIM IKOJOIMYECKUM TpylnaMm OJHOIO BUAA,



Kpacnas xuura Poccuiickoii ®enepanun, n300pakeHHsT OXpaHIEMbIX BHUIOB
pacTeHui U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IPOI'PAMMBLI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHNMA

Cornmacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUA K pE3yJbTaTam
OCBOEHHUSI  OOydYalOIMMHUCSA MPOrpaMM  CpelHero  oOmero o0pa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS Mpeamera «buosorus»
BBIJICTICHBI CJICYIOIIUE COCTABIISIONINE: OCO3HAHUE OOYYaIOMIMMUCS POCCUUCKOM
rpaXIaHCKON UICHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJMyhe MOTHUBAIMM K OOy4YeHHIO  OHMOJIOTHH,
I[eJICHAINIPABIICHHOE PAa3BUTHE BHYTPEHHMX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPAIUIMNA Pa3BUTHUS OUOJIOTHYECKOTrO
3HaHUSA, TOTOBHOCTh M CIHOCOOHOCTH OOYYaroIIUXCsl PYKOBOACTBOBATHCS B CBOEH
JNESITEILHOCTH IIEHHOCTHO-CMBICJIOBBIMM  YCTaHOBKAMH, IPUCYIIMUMH CHCTEME
OMOJIOTHYECKOTO0  00pa30BaHMs, HAJIMYHE HSKOJOTHYECKOr0 IMPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE PE3yibTaThl OCBOCHUS MpeaMeTa «bHUoJorus» JOCTUTAlOTCA B
€IUHCTBE YYCOHOM M BOCHHUTATEIBHON JIESITEIHBHOCTH B COOTBETCTBHH C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU U HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAaHHS U
CaMOpAa3BUTHUS, PA3BUTHSI BHYTPEHHEW TMO3UIMU JIMYHOCTH, IaTPUOTU3MA,
YBOKEHUSI K 3aKOHY U MPABOMOPSAJIKY, YEJIOBEKY TPyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCPEKHOTO0 OTHOIIEHUS K KYJIbTYPHOMY HAcleAuI0 U
TpaaulMsIM MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoir ®enepaiuu, Tpupoae u
OKpYXarouien cpeae.

JIngyHOCTHBIE pE3yibTaThl OCBOCHMS ydeOHoro mpeamera «buomorus»
JIOJKHBI OTPakaTh TOTOBHOCTH U CITOCOOHOCTH 00YYarONIUXCsl PYKOBOJICTBOBATHCS
c(hOpPMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHMCKOTr0 OOIIEeCTBa, pacIIMpeHue >KU3HEHHOTO
OTBITA W OMbITA JCATEIBHOCTH B IPOIECCE peaIn3allMd OCHOBHBIX HaIpaBICHUM
BOCIIUTATEJILHOM JAEATEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxIaHCKOr0 BOCTUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMK 00YUaIOIIETrocs Kak aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHa W MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAESATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUN yYeOHBIX W TMO3HABATEIBHBIX 33714, BBHITOJTHCHHUH
OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIECHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JCUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJICH C Pa3HBIMU YOCKIECHUSIMHU, KyIbTYPHBIMH IIEHHOCTSIMH U
COIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHHUYECTBY B IIPOIECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, TMO3HABATCIBHBIX M HCCIICAOBATEIBCKUX 3aJ1ad, YBAKHUTEIHLHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB TMPU OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMAaHUTAPHOU U BOJOHTEPCKOM €SI TEILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH POCCUMCKOM rpa)XJaHCKOM UJICHTUYHOCTH,
NaTpUOTH3Ma, YBAXKEHUSI K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH II€pe.l
Ponuuoi, ropmoctn 3a cBOM Kpau, CBOXWO PonauHy, CBOWM S3BIK M KYJIBTYDY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACIIEIUIO M MaMSITHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJIICHHE U
pa3BuTHE OWMOJOTHM, TOHUMAHUS 3HAYCHUST OWOJOTMU B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTRA;

uaeriHas yoexxaEHHOCTh, TOTOBHOCTh K CIY>KeHHIO M 3ammute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS:

OCO3HAaHUE JyXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/a;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHM S, STUYECKOTO MMOBEICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHSI,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHWE JIMYHOTO BKJIaJa B TMOCTPOEHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJAUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHUS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAas ACTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;



MOHUMAaHWE YMOIMOHATBFHOTO BO3JICUCTBUS KUBOU TIPUPOIBI U €€ TIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
MIPOSIBJISITH KA4e€CTBAa TBOPUECKOM JIMYHOCTH;

5) ¢u3myeckoro BoCHUTAHUsI, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIMOHAIBHOTO 0J1ArONOTyYHs:

NMOHMMAaHWE W peanu3alnus 370pOBOro U 0e30macHoro obpasza >KU3HU
(3mopoBoe  mUTaHHWE, COOJIOJEHHME TUTHCHUYECKUX TPaBUJI W HOPM,
cOQIaHCUPOBAHHBIN pEXUM 3aHIATHUH U OTAbIXa, peryisipHas ¢usndeckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHWE IIEHHOCTH TPABWJI HHIWBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€30MMacHOTO MOBECHUS B CUTYAIIHIX, YTPOKAIOIINX 37J0POBBIO U JKU3HH JIIOJICH;

OCO3HAHHWE MOCIEACTBUN W HENMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

6) TPYA0BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH MAacTepCTBa, TPYIO0JItO0uE;

TOTOBHOCTh K AaKTHUBHOW JIEATETBHOCTH TEXHOJIOTMUYECKOM W COLMaIbHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHSITH TaKYIO JICSITEIIBHOCTD;

UHTEPEC K pa3InyHbIM cepaM NnpodhecCHOHANIBHON ACATEIHHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccud | pealn30BBIBATH
cOoOCTBEHHBIC KU3HCHHBIC TITAHBL

TOTOBHOCTh W CIOCOOHOCTh K 0Opa3oBaHUI0O U CaMOOOpa30OBaHHMIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) 3K0JIOrHYeCcKOr0 BOCIIUTAHMS

AKOJIOTUYECKU 1eTIeCO00pa3HOe OTHOIICHHE K MPHUPOJEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHHE YPOBHS JKOJOTUYECKOW KYyJNBTYphI: TMPHOOPETECHUE OIbITa
MJJAHUPOBAHMSI TOCTYIKOB UM OIIGHKM WX BO3MOXHBIX TOCJIEICTBHA  JIJIst
OKpYXarouen Cpeapl;

OCO3HaHWE TJIO00ATBHOTO XapaKTepa AKOJIOTHMUYECKHUX MPOoOJeM W MyTed HX
pEIICHUS;

CIIOCOOHOCTh MCIIOJIb30BaTh MpPUOOpETaeMble MpPU H3YyYEHUH OHUOJIOTUHU
3HAHUST W YMEHUS TMpPU pPEHIeHUH NpoOJieM, CBS3aHHBIX C palMOHATHHBIM
MPUPOJONIONIL30BaHNEM  (COOMIOZICHUE TpaBWUJI  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE DPABHOBECHS B DKOCHCTEMAax, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEphI);



AKTUBHOE HEINPHUATHUE JIEWUCTBUM, NPUHOCIIIMX BpEd  OKPYXKAKOLIEH
OPUPOAHON cpejie, YMEHHE MPOTHO3MPOBATH HEOJIArOMPUSITHBIE KOJIOTMYECKHE
NOCJEACTBUSA MPEAPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJIMYUE PA3BUTOrO SKOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
OTbITa NEATEeIIbHOCTH AKOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHONW M COLIMAIBHOM
IPAKTUKE, TOTOBHOCTU K YYACTHIO B IPAKTUYECKOMN NIESITENBHOCTH 3KOJIOTHYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOW MPaKTHUKW, OCHOBAHHOI'O HA JIUAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YHUTATEILCKOM KYJIbTYphl KaK CpEACTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMHU U MO3HAHUS MUDPA;

MOHMMaHUEe crnenu@uku OWOJIOTMHM KaK HayKd, OCO3HaHUsS €€ poJid B
GbOpMUPOBAHUU PAIMOHATIBLHOIO HAYYHOTO MBIILJICHUS, CO3JIaHUM IIEJIOCTHOTO
IpecTaBlieHus 00 OKpYyXaloleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKa U
oOlecTBa, B TMO3HAHUM MPUPOJTHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpPaHEHUS TPUPOIHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTH OMOJIOTUM [IJIi COBPEMEHHOW IUBUJIM3ALINU:
oOecriedeHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3/IJaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pElIaTh PECypCHbIE  MpPOOJEMBbl  pa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTEeH BBIXO/A U3 III00AJBHBIX YKOJIOTHYECKUX MPOOJieM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
HCTIOJBL30BAaHUIO TIPUPOJIHBIX PECYPCOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHHUHU OHMOJIOTMYECKUX 3HAHUM B IEIAX
MOBBIIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, KakK
COCTaBHOW YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydJaromuxcs, (GpopmMupyemon
IpU U3y4eHUH OMOJIOTHH;

MMOHMMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH HCIIOJNIb30BaTh IMOJydaeMble 3HAHUS JIs aHaiu3a u
OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa M MPOUCXOMSIINX B HEM HU3MEHEHUH,
yMEHUE JellaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAyYHBIX (PAKTOB H
HMMEIOLIUXCS JAHHBIX C IEJIbI0 MOTYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BATh OMOJIOTUYECKHE 3HAHUS IS
penieHus MpooJieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAaHHE LIEHHOCTH HAYYHOM JAESATEIbHOCTU, TOTOBHOCTH OCYIIECTBISATH
IPOEKTHYIO U HCCIEN0BATENBCKYIO NESITENbHOCTh MHANBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  00pa3oOBaHUIO U
caM000pa30BaHUI0, K AaKTHUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUN IO OHOJOTUHU B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yabTaThl OCBOEHHUsS yueOHOro mpeamera «buomorus
BKJIIOYAIOT: 3HAUYMMbIE i1 (POPMHUPOBAHUS MHUPOBO33PEHUS OO0y4aIOUINXCSA
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIE MOHATHSA, OTPa’KaIoIIne
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUUPUKY METOJ0B TO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUs, SIBICHUE, MPOILECC,
CUCTEMa, Hay4dHbIN (haKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCCIEIOBaHUE,  HAONIOJIEHHE,  M3MEpPEHUEe, OSKCHEPUMEHT U JIPYTuX),
yHUBEpCajJbHble yueOHble JeHCTBUS (IIO3HABaTeNIbHbIE, KOMMYHUKAaTHUBHBIE,

PEryJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHUe byHKIIMOHATBHOU
rPaMOTHOCTH U COI[MAJIBHOM KOMIIETCHIIMM OOydYarouIuxcsi, CIOCOOHOCTb
00yJaromuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXTUCIIATITNHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCajbHble Yy4YeOHbIE JCHCTBUS B
[IO3HABATEJILHOM M COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHHUS MPOrPaMMbl CPEAHEr0 OOLIETro
00pa3oBaHuUsl TOKHBI OTPAXKATh:

Osaanenue YHHMBEPCAJIbHBIMH y4eOHBIMHU N03HABATEJIbHBIMH
NEeUCTBUAMM:

1) 6a30BbIe TOTHYECKHE TEHCTBHSI:

CaMOCTOSITENIbHO  (OpMYNIHUpOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHMHM 3HAHMN MPUEMBI JIOTMYECKOTO MBILIICHUS
(ananuza, cuHTE3a, CpaBHEHMSI, Kiaccudukanuu, 0000IIeH s ), paCKPbIBATh CMBICT
OMOJOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE NMPU3HAKH, YCTAaHABIUBAThH
CBSA3U C IPYTUMH MTOHATUSAMH );

OMpeneNnsaTh LeNu JeATeIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJI30BaTh OMOJIOTUYECKUE MOHATHUS I 0ObsICHEHUSI (DAaKTOB U SIBJICHUI
YKABOU IIPUPOBI,

CTPOUTH JIOTMYECKHE PACCYKIEHUS (MHIYKTUBHBIC, JE€IyKTUBHBIE, IIO
AHAJIOrMM), BBIABIISATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PACCMATPUBAEMBIX
ABIICHUAX, (POPMYIHPOBATH BHIBObI U 3aKIIIOUCHUS;

IPUMEHSATH CXEMHO-MOJIEJIbHBIC cpexcrtea Ui IIPEICTABIICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOILIEHUIN B M3y4aeMbIX OMOJOIMYECKHX OOBEKTax, a



TAaK)KE€  MPOTHBOPEYMA  PA3HOTO  POJA,  BBISBICHHBIX B Pa3IMYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIAH PEHICHUs MPOOJEMbl C YYETOM aHAIM3a UMEIOIIUXCS
MaTepUaIbHBIX 1 HEMaTEPUAIbHBIX PECYpPCOB;

BHOCUTBH KOPPEKTUBBI B IESITEIBHOCTh, OLIECHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSATEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUSAX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIIEHUE MTPHU PEIICHUH KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCIIeI0BATEIbCKHE NeiiCTBHUS:

BJIa/ICTh HABBIKAMH YUEOHO-UCCIE0BATEIbCKON U MTPOCKTHOM JIESITEIIbHOCTH,
HaBbIKAMM  pa3pelieHuss MOpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METO/IOB PEIICHHUS TPAKTHUECKHUX 3a7a4, TPUMEHEHHUIO
Pa3UYHBIX METOJIOB TO3HAHUS;

UCIOJb30BaTh pPa3jIMUYHbIE BUJABI JCSATEIBHOCTH IO MOJYYEHHUIO HOBOI'O
3HAaHUA, €r0 HUHTEpIpeTaliy, MNPeoOpa3oBaHUIO M TNPUMEHEHUI0 B Y4eOHBIX
CUTYaIUsX, B TOM YUCJIE TP CO3JaHUH YIEOHBIX U COITUATBHBIX TPOCKTOB;

(dbopMHpOBATH HAYYHBIN TUI MBILIUICHUS, BIaJIETh HAYYHOW TEPMHUHOJIOTUEH,
KJTFOUCBBIMH TTOHSATHSIMHA U METOJAMHU;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIE 3aJayl B 00pa30oBaTEIbHOU
NESATETbHOCTH U KU3HCHHBIX CUTYAIUsX;

BBISIBIISITh  IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3upOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelleHHs, HaXOAWTh apTyMEHTHI Ui JI0Ka3aTeJIbCTBA
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJ€ PEHICHUS 3aJadyd  Pe3ysbTaThl,
KPUTHYECKU OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATHh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYAIIUSIM, OLIEHUBATH TPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh IEJICHAIIPABICHHBIN TMOUCK IMEepeHoca CPEeACTB U CIIOCOOOB
NercTBUS B MPO(ECCUOHAIBHYIO CPEY;

YMETh TEPEHOCHUTHh 3HAHUS B TMO3HABATEIBHYIO M TMPAKTHYECKYIO OOJIaCTH
KHU3HEICATEIIEHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001aCcTeH;

BBIJIBUTATh HOBBIC WJEH, MpEjiaratb OPUTUHAIBHBIC MOIXObI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) padora ¢ undopManueii:

OPUEHTHUPOBATHLCS B PA3TUYHBIX UCTOYHHUKAX WH(MOpMAIUH (TEKCTEe Y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJISIPHOM juTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIIPpaBOYHMKAaX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B MHTepHeTe), aHaNM3UpOBaTh



MH(GOPMALIMIO PA3IUYHBIX BUOB U (POPM MpeCTaBICHUS, KPUTHUECKH OLICHUBATH
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYNUBOCTH;

(GopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOABI MPU TOUCKE U
otOope Ouosornyeckoil mHpoOpManru, HEOOXOAUMOM ISl BBITIOTHEHHS Y4€OHBIX
3aj1ady;

npuOOpeTaTh OMBIT MCHOJB30BaHUS WH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO UCIIOIb30BAHUS PA3TMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BbIOMpaTh  ONTHUMalbHYIO  (OpMYy  IPEACTaBICHUS
Ouonoruueckor nHPopMauu (Cxemsl, rpaduKy, AMArPaMMBbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIOJb30BaTh HAY4YHBIM S3BIK B KauyeCTBE CpEACTBA Npu padoTe cC
Oouonornueckod uHOpManMen: NPUMEHATh XUMUYECKUE, (U3HUECKUe U
MaTeMaTUYECKHe 3HAKHM M CHMBOJIbI, (pOpMyJbl, aOOpeBHATYPY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M NIPeo0pa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HarJIsITHOCTH;

BJQJ€Th  HaBbIKAMHM  pAacloO3HaBaHUS W 3alIUTBl  WHQPOpPMAIIUH,
MH(POPMAIIMOHHOMN 0€30I1aCHOCTH JIMYHOCTH.

OBJjaieHHe YHUBEPCAIbHBIMM KOMMYHUKATUBHBIMU JeHCTBUSMMU:

1) oGmenue:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCeX c(pepax KU3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYXIaeMou TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHUTEILHO BBINOJHEHUS MpeiaraeMoin
3a/1a4, YYUTHIBaTh UHTEPECHl MU COTJIACOBAHHOCTH MO3MUIMI JIPYTUX YYaCTHUKOB
JAaJiora Uiv JTUCKYCCHUM);

pacrno3HaBaThb HeBepOaJbHbIE CpPEICTBAa OOLICHHS, MOHUMAaTh 3HAa4YCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
yYMETh CMSTYaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJQJETh PAa3IMYHBIMU CIIOCOOAMHM OOIIEHUS U B3aMMOJEHCTBUSI, TTOHUMATh
HaMEPEHUs APYTUX JIOJIEH, MPOSIBISTh YBAKUTEIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3pPEHUS C HMCHOJb30BaHUEM
A3BIKOBBIX CPEJ/ICTB.

2) cCOBMeCTHAsI IeSITeJIbHOCTD:

MMOHMMATh M HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U WHJIUBUIYATBHOU
paboOTHI MPU PEIICHUH OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
OPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJEHCTBUS MPU pELLICHUN yueOHOH 3a1auH;

BbIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX ICHCTBHM C y4€TOM OOLIUX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 YIEHA KOJIEKTUBA;



IPUHUMATh I[€JIM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ JIOCTUIKEHHUIO: COCTaBIATh IUIAaH JACUCTBUM,
pacnpenenarb poiid ¢ YYETOM MHEHMH YYacTHHMKOB, OOCYXKIaTb pPE3yJIbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAaye€CTBO CBOEr0 BKJIAJa M KaXIOr0 yYaCTHHKAa KOMaHJIbl B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

MpejjiaraTh HOBBIE MPOEKThI, OLICHWBaTh HJEU C IMO3WLHA HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh IO3UTHBHOE CTPATETMYECKOE IIOBEJECHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

OBiageHne yHUBEpPCAJBHBIMHU PeryJSITUBHBIMHU JCHCTBUSIMU:

1) camoopranu3zanusi:

UCIIOJb30BaTh OMOJOTMYECKHE 3HAHUS J[UIA BBIABICHUS MpoOJEeM M HX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OHMOJIOTMYECKUX 3HAHMA 1ENEBbIE M CMBICIOBbBIE
YCTAaHOBKU B CBOUX JEHCTBHSX M IOCTYIIKax MO OTHOUIEHUIO K JKWBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh NO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JIeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/lauyll B 00pa30BaTENIbHOM
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIbHO COCTaBJISTh IUJIaH pElIeHHs Npo0JeMbl C  Yy4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYAaIUsM;

paclMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUMN;

JieJ1aTh OCO3HAaHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD
32 pEILICHHUE;

OLIEHHUBATb MPUOOPETEHHBIH OIBIT;

crnoco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pPa3HBIX 00JIACTSIX 3HAHWM, TOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyallMsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJ€Th  HABbIKAMM  TIO3HABATEIbHON  peQuieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBUM M MBICIUTENbHBIX IPOLECCOB, UX pE3YyJIbTaTOB M
OCHOBaHUH, UCMHOJIb30BaTh MPHUEMBI peQIIEKCUM AJIsi OLEHKU CUTYyalluH, BbIOOpa
BEPHOT'O PELICHUS;

YMETb OLIEHUBATh PHUCKM W CBOEBPEMEHHO IIPUHHMMATh PEIICHHS IO MX
CHW)KEHHUIO;



IIPUHUMATh MOTHBBI M ApPryMEHTBI JAPYIMX INPU AHAINA3E PE3YJIHTATOB
NEeATEIbHOCTH;

3) npuHsTHE Ce0s U IPYruX:

MIPUHUMATH Ce0sl, MOHMMAasi CBOM HEJIOCTATKU U TOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapPryMEHTBl JPYIMX IIPM aHAIM3€ pe3yibTaTOB
NEATENBHOCTH;

MIPU3HABATh CBOE MIPABO U MPABO JPYrUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTh NOHUMATh MHP C MO3UILIMH JPYTOro YEJIOBEKA.

IHPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pesynbTaThl ocBoeHUsi mporpammbl COO mo Ouojoruu Ha
0a30BOM YpPOBHE BKJIIOUAIOT crienupuueckue J1jsi yaeoHoro npeamera «buomorus
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JCHUCTBUM MO OCBOCHHIO, HHTEPIIPETALIUUA U
peoOpa3oBaHUI0 3HAHUM, BUIBI JCSITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3IMYHBIX YU4EOHBIX CHUTYallMAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX ¢ Ouosioruedi. B mporpamme mnpenMeTHbIC
pe3yJbTaThl MPEJCTABIICHBI 110 TOJIaM 00yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro rnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUSA €CTECTBEHHBIX HAyK, B (hOPMUPOBAHWU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpPAa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHUH, (PYHKIMOHAITHHOU
rPaMOTHOCTH YEJIOBEKA JUIsl PEIICHUS KU3HEHHBIX 33714,

YMEHHE pacKphIBaTh COJICp)KaHHE OWOJIOTUUECKUX TEPMHUHOB W TOHSITHI:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiu3M (OOMEH BEIIeCTB M MPEeBpalllCHUE
SHEPIrum), TOMEOCTa3 (CaMOpEerysilivs), YPOBHEBAsA OpraHU3alus >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEICHNE (PEPOAYKIKSA), HACIEICTBEHHOCTh, U3MEHUUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JlaraTb OMOJIOTMYECKHWE Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAs, I[EHTPaJbHAs JOrMa MOJCKYJIsspHOW Ouosoruu), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u y4yenus (o meHTpax MHOTOOOpasusi u
MPOUCXOXKIEHUS KyJIbTypHbIX pactenuii H. V. BaBuioBa), onpeaensaTe TpaHUIlbI
WX IPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

yMEHHUE BJIaJIeTh METOJaM1 HAy4YHOTO MO3HAHUS B OMOJOTUM: HAOMIOACHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOIECCOB W SIBIICHUI, OpraHu3alus U NPOBEIACHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIIEyeMbIMH BEITUYMHAMHU, OOBSICHEHHE IOJIYYECHHBIX



pE3yNbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUHA M 3aKOHOB, YMEHHUE
JIeJ1aTh BBIBOJIbl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE IPU3HAKH BHUPYCOB, KJIETOK IMPOKApPHOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEILECTB M IPEBPALICHMs] SHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M HHEPreTMYECKOro OOMEHa, XEMOCHUHTE3a, MHUTO03a, Meio3a,
OIJIOJIOTBOPEHMS, PA3MHOXKEHMSI, WHIUBUAYAIbHOI'O pPa3BUTUS  OpraHU3Ma
(oHTOTCHE3);

YMEHHUE NPUMEHATh NOJYyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JJIS NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HH C LEJbl0 o0ecredeHus: Oe30IacCHOCTH CBOEr0 3[0pOBbS M 30POBBS
OKPY>KAIOIIUX JIOAEH, COOJII0/IEHUSI HOPM IPaMOTHOTO TIOBEJIEHUS B OKpY KaroIei
OPUPOJTHOM cpene, NMOHUMAHUE HEOOXOIMMOCTH HCIOJb30BAaHUS JIOCTHIKEHUMN
COBPEMEHHOW  OHWOJOrMM W OHOTEXHOJOTMA i1 PalHMOHAJIBHOIO
MPUPOIONIOJIL30BAHNUS;

YMEHUE pellaTh »JIEMEHTapHble TE€HETUYECKHE 3a/Jayd Ha MOHO- H
OUTUOPUIHOE CKpEIMBAaHUE, CLEIUIEHHOE HacJEelIOBaHUE, COCTaBISATh CXEMbI
MOHOTHOPH/IHOTO CKPEIIMBAHUA IS MpPEICKa3aHMsl HAcJIEJOBAaHUS NPU3HAKOB Y
OpraHHU3MOB;

YMEHHUE BBINOJHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOMHOATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKHM OLEHUBaTh U HHTEPIPETHUPOBATH HH(GOPMALIHIO
OMOJIOTMYECKOTO  COAEpKaHMsI, BKJIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(POPMALIMH, HAYYHO-TIOMYJIAPHbIE
Marepuaibl), 3THYECKHE AaCHEeKThl COBPEMEHHBIX MCCIEOBAaHUNA B OHOJIOTHH,
MeAMLIMHE, OUOTEXHOJIOTUH;

YMEHHUE CO3[aBaTh COOCTBEHHBIE IHCbMEHHbIE M YCTHBIE COOOIICHHUS,
000011ast OMoIOrMuecKyr0 UHGOPMAIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCI0JIb30BaTh MOHSITUIHBIN arapaT OMOJIOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHoro npeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIM O MECTE M POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHHSA E€CTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHONW €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpPAa M HAyYHOI'O MHUPOBO33PEHHUS, O BKJIANE POCCUUCKHX H
3apyOEKHbIX YUEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPBIBAaTh COJAEpKaHHE OMOJIOrMUECKUX TEPMHHOB M TMOHITHIA:
BU/I, TIOMYJIALNS, T€HO(OH], BOJIONKS, ABMKYIIHE CUIBI ((PaKTOPbI) 3BOJIOLUH,
MPUCTIOCOOTICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, SKOJOTHYECKHE (DAKTOPHI,



HKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEIYyLUEHTbl, LENu MUTaHUS,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

YMEHUE H3Jaratb OHOJOTMYECKHE TEOpUur (3BOJIOLMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs SBOJIOLUWH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponprmieBoro cxojacra K. M. Bbapa, yepenoBanus IIaBHBIX HalpaBJiICHUN U
nyteir sBomonuu A. H. CeBeproBa, yuenust o 6uochepe B. W. Bepnajnckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CHCTEMAM;

yYMEHHE BJIaJIeTh METOAAMH HAyYHOTO TIO3HAHUS B OMOJIOTUU: HAOIIOACHHUE U
ONMCAHUE KMUBBIX CHCTEM, IMPOLIECCOB U SIBJICHUMU, OpraHU3alys W IpPOBEICHUE
OMOJIOTHYECKOTO  OJKCIIEPUMEHTa,  BBIABI)KCHHE  TUIOTE3bl,  BBISBJICHUE
3aBHCHUMOCTH MEXIY HCCIEIyEMbIMU BEJIUYMHAMHU, OOBACHEHUE MOIYYEHHBIX
pE3yNbTaTOB, WCIIOJIB30BAHHBIX HAYUYHBIX NOHATUH, TEOPUM W 3aKOHOB, YMECHHE
JIeaTh BHIBO/IbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKA CTPOCHUS OMOJIOTHYECKUX
OOBEKTOB: BHJIOB, MOMYJSIUNA, MPOIYLEHTOB, KOHCYMEHTOB, PpPEIyLEHTOB,
OMOTeOlEHO30B U 3KOCHCTEM, OCOOEHHOCTH TPOIECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOIIEHHOCTU
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKUX (PAKTOPOB HA OPraHu3Mbl, IEpeHoca
BEIIECTB W IOTOKA BHEPIMM B DSKOCHUCTEMAaX, AHTPOIOI€HHBIX H3MEHEHHH B
HKOCUCTEMAX CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OHMOreOXMMHUYECKUX
ITUKIIOB B OMocdepe;

YMEHHUE NPUMEHATh MOJyUYEHHBIC 3HAHUS AJIi OOBSICHEHUS OMOJOTMYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl MPUHATUS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HH C LeJbl0 o0ecreyeHus: Oe30MacHOCTH CBOEro 370pOBbS M 340POBBSA
OKPYXAIOIUX JIIOJEH, COOIIOIEHUSI HOPM I'PaMOTHOTO TIOBEACHMS B OKpYKaroLen
OPUPOJHON cpene, NMOHUMAHUE HEOOXOIMMOCTH HCIHOJb30BAaHUS JIOCTHIKEHUMN
COBPEMEHHOM OMOJIOTUH JIJIS1 palliOHAIILHOTO NMPUPOAOIIOJIb30BAHNUSA;

YMEHHUE pellaTh 3JIEMEHTApHble OMOJIOTUYECKHUE 3a/1ay, COCTABISATh CXEMBbI
NepeHoca BEIECTB U YHEPTUU B SKOCHUCTEMaX (1IN MUTaHUS);

YMEHHUE BBINOJHATh JA0OPATOPHBIE U MPAKTUYECKUE PabOThI, COONIOAATH
npaBuia npu pabore ¢ ydeOHBIM U Ta00PaTOPHBIM 000PYAOBAHHUEM;

yMEHUE KPUTHYECKHM OLEHUBATh U MHTEPIPETUPOBATH HUH(MOPMAIUIO
OMOJIOTMYECKOTO  COAEpXKaHMsI, BKIIOYAIONIYI0 TIICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(OpMALIMU, HAYYHO-TIOMYJISIPHbIE
Marepualbl),  paccMaTpuBaTh  IJIOOAIbHBIE  DKOJOTHYECKHE  IMPOOJIEeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001m1asi OMOJIOTUYECKYI0 MHPOPMAINIO M3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUNHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KoauuecTBo yacoB DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubueie | IIpakruueckue (wicpp )
NMPOrpamMMbI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
bubnuoreka [JOK
1 b 2
HOMOTIDT AR Hayka https://m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI M1 KX OpraHHU3aIIHs 1 bubmmorexa LIOK
P H https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIICTKH 8 1 0.5 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
bu6nmmoreka [IOK
4 XK 6 0.5
VSHEASHTETIBHOCTL TUIETHH https://m.edsoo.ru/7f41c292
5 Pa3MHOkeHUE 1 UHIUBUIYATHHOE PA3BUTHE 5 1 bu6nmmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrtBeHHOCTh 1 K3BMEHUYHBOCTH 8 05 1 bubmuoreka [JOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
5 Cenexuns oprann3MoB. OCHOBBI 3 1 bubanoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
but6mmoreka [JOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 3 2.5



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

11 KJIACC

KoanuyecTBO 4acoB DJIEKTPOHHbBIE
HauMeHnoBaHue pa3aesioB H TeEM nuppoBbIE
Ne i/t P Konrtpoasubie | IIpakrnyeckue (ubp )
NMporpaMmbIl Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypcbl
bubnnorexa [JOK
1 . 1
IBOIOUHONHAS GHONOrHS 9 05 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 05 05 bubnuorexa [LIOK
3emite ' ' https://m.edsoo.ru/7f41cc74
bubnuorexa [JOK
3 O 5 1
PTaRH3MBLH OKpYarotias cpeita https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ SKOJIOTHYECKHAE CUCTEMBI 9 2 Bubmorexa IIOK
https://m.edsoo.ru/7f41cc74
bu6nmmoreka [IOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34 3 2.5



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




HOYPOYHOE IINTAHUPOBAHUE

10 KJTIACC
KoauuecTBo yacoB DJIEKTPOHHbIE
Ne Hara uudpoBbIe
Tema ypoka KonTposabnbie | IlpakTuyeckue
n/n Bcero H3yUYeHHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcbl
bubnuoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
2 MeTobl TO3HAHKS KUBOW TIPHPOJIBI 1 bubmmorexa [IOK
A PHPOARL. https://m.edso0.ru/863e6122
3 buosiornueckue cucTeMsl, MPOUECCHI 1 bubnnoreka [IOK
U UX U3y4YCHHE https://m.edso0.ru/863e6564
XumMudeckuid coctaB KiieTku. Boga u
4 MUHEpaJIbHBIE cosii. CTapToBas ’ 1 0.5 bubmorexa HOK
P P TP ' https://m.eds00.ru/863e674e
JIMAarHOCTHKA
bu6nmmoteka [IOK
5 b .C 0 1
ST LOCTAR H CTPOCHHE DEIROB https://m.edso0.ru/863e6b72
5 ®epMeHThl — OUOJIOrHYeCcKre 1 bubmuoreka [LIOK
KaTajln3aTophl. https://m.edso0.ru/863e6b72
7 Yrnesonsl. Jlunuasl. KontponbHas 1 05 bubnunoreka [IOK
pabota ' https://m.eds00.ru/863e6870
bubnunoreka [IOK
8 H . ATD 1
YIGICHHOBBIC KHCIOTH! https://m.edso0.ru/863e6d5c
9 HcTopus u MeTo1bl U3yueHus 1 bubmuorexa [LIOK
kneTku. Knerounas reopus https://m.edso0.ru/863e6e88
10 Knetka kak 1neinocTHas xKuBas 1



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

CcucCTeMa

CTpoeHMe FyKapuOTUUYECKOMN KIIETKHU.
JlaboparopHuas pabota Ne 2
«3y4yeHue cTpoeHus KIETOK

bubnunoreka LIOK

11 pacTeHul, KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 1MoJ MMKPOCKOIIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MHKpPOIIpErapaTax u ux
OITHCAHUEC)
bubnuoreka [IOK
12 OOMeH BelecTB Wi MeTaboJIM3M httos://m.edsoo.ru/8636766¢
bubnnorexa [JOK
13 dorocuirtes. Xemocrires https://m.eds00.ru/863e7c98
14 DHepreTU4ecKuii 0OMeH. 05 bubnnoreka [IOK
KonTponbnas pabota https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MUK KICTKU. JleneHue
KkJeTku. Mutos. JlabopaTopHas
15 pabota Ne 3 «Ha6moL[I;HI/I§ MHUTO3a B 0.5 bubmiorexa LIOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIlIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEIapaTax»
16 buocunTes Oenka. Peaknms bu6nmotexa [IOK
MaTpUYHOI'0 CUHTE3a https://m.edso0.ru/863e796e
but6mmoreka [JOK
o Tpancisuus — Guocuires bemia https://m.edso0.ru/863e796e
18 Hexknerounsie popmbl )KU3HH — bubmuorexa [LIOK
BUPYCBI https://m.edso0.ru/863e7540
bubnunoreka [IOK
19 DopMBI pa3MHOKEHHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
20 Meiio3 bubnuorexa [JOK



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

https://m.edsoo.ru/863e7f4a

OO0pa3oBaHue U pa3BUTHE MTOJIOBBIX
KJ1eToK. OII0J0TBOPEHHUE.
JlaboparopHuas pabota Ne 4

bu6mmoteka IIOK

21 «M3yueHune CTpoeHus MOJIOBBIX 05 https://m.edso0.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOIpenaparax»

99 NunuBuayansHOE pa3sBUTHE bubnuoreka [LIOK
OpraHu3MOB https://m.eds00.ru/863e8436

23 ['eneTnka — Hayka o bubnuorexa [LIOK
HACJIEJCTBEHHOCTH U N3MEHUYUBOCTH https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HACIICIOBAHUS

24 npmHaKoE. MOHOFI/I6pI/f[ILHOC bubmmorexa [OK

https://m.eds00.ru/863e8878
CKpeIIBaHNe
WTHOPUIHOE CKPEIIMBaHNE. 3aKOH
25 fesaBninqoro H;)CJ'IHGI)IOBaHI/ISI 0.5 bubmorexa [IOK
https://m.edsoo.ru/863e89a4

npu3HakoB. KoHTponbpHas paboTta
CleruieHHOe HacJIeI0BaHUE
npu3HakoB. JlaboparopHas pabora

26 No 5 «M3yuenue pe3ynbpTaToB 05 bubnnoreka [IOK
MOHOTHOPUAHOTO U TUTHOPHUIHOTO https://m.edso00.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIBI HA
TOTOBBIX MUKpOIpenapaTax»

97 I'ewetnka mmosna. Hacinenosaunue bubnunoreka [IOK
MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.edso0.ru/863e8c60

08 HsmenunBocTh. HeHaciencTeeHHast bubnunoreka [IOK
W3MEHUYHUBOCT. https://m.edso0.ru/863e8efe

29 HacnencrBenHass ”3BMEHUHUBOCTb. 0.5 bubnuorexa [JOK



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

JlaGopaTopHnas pabota Ne 7.

«AHanmu3 MyTanui y 1po30(puisl Ha

TOTOBBIX MHUKpPOIIpEIiapaTaxp

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

30 I'eHeTnka yemoBeka 1 bubmorexa HOK
https://m.edso0.ru/863e8d78
PesepBHelil ypok. O6001IeHHE 110
31 TeMme «HacieqcTBEHHOCTD U 1
U3MEHYMBOCTH OPTaHU3MOBY
bubmuoreka [JOK
32 (Cenexups Kax Hayka H Ipowece L https://m.edsoo.ru/863e9214
MeToabl M JOCTHKECHHUSI CEJICKITUN
33 paCTefmﬁ If KUBOTHBIX. ’ 1 bubmiorexa LIOK
https://m.edso0.ru/863e9214
KonTpoabHnas padora
34 buotexHonorus kak oTpacib 1 bubmuoreka [LIOK
MIPOU3BOICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB IIO 34 25

I[TPOI'PAMME



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 KJIACC

KosnunuyectBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTeSibHbIE
padoTsbI padoTsbI
pecypchbl
1 OBOIIOLUS U METO/IBI €€ N3YUEHUS 1 buomiorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTHs IpeACTABICHUN 1 bubnuoreka [LIOK
00 3BOTIOLIUU https://m.edso0.ru/863e9570
bubnuorexa [JOK
3 Miipossosmiotuis 1 https://m.edso0.ru/863e9cle
[Tomynsimus Kak aIeMeHTapHast
€/IMHUIIA BUJIA U YBOJIOIHH.
4 HI;6OpI:TOpHI;ﬂ pabora JI\;9 1 1 0.5 bubmmorexa [IOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB TI0
MOP(OJIOTrHUECKOMY KPUTEPHUIO»
5 JIBroKy1I1e CUiibl (3J1eMEHTapHbIe 1 bubmuoreka [LIOK
(akTOpbI) IBOJIIOLIMU https://m.edsoo.ru/863e9da4
5 EctectBeHHbIi 0TOOp U €ro GopMBI. 1 05 bubmuoreka [LIOK
KonTponsHas padora https://m.edso0.ru/863e9ed0
Pe3ynbTath! 3BOMIIOLINN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas 1 05 bubnmnoreka [IOK
pa6ora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIIbHOTO XapaKkTepa»
Bbubnunoreka [IOK
8 Hanpapters i miyri 1 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
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MaKpO3BOJIIOLIUA

9 HeobOpaTtumocTs 3BoOSTIONNN

10 Wcropus xn3Hu Ha 3emiie U METO/bI
e€ U3yueHus

1 I'unoTe3sl IpOUCX 0K ICHUS ) KU3HU bubnuorexa [LIOK
Ha 3eMiie https://m.edso0.ru/863ea5a6

12 PazButue xu3Hu Ha 3eMIie 10 Apam U bubnnoreka [IOK
nepruogam https://m.edsoo.ru/863ea6be
OcHOBHBIE 3TaIlbl SBOJIIOLIUN
pPacTUTEIHLHOTO ¥ YKUBOTHOTO MUPA.

13 [IpakTrueckast padora Ne 1 05 bu6mmoteka [LIOK
«3y4eHne NCKOITaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHuil 1 KUBOTHBIX B
KOJUIEKIUSIX»

14 CoBpeMeHHas cucrteMa bubnmnoreka [IOK
OpraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e
DBOJTIOLMS Y€I0BEKa

15 (anTponorenes). KourponbHas 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863eac2c
pabora

16 JBuxymiue cuiibl (pakTopsl) bubnuoreka LIOK
aHTPOITOTEHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIUH DBOJIIOIIHH
4eJioBeKa

18 Yenoseueckue pacsl U IPUPOIHBIE bu6mmoreka [IOK
aJanTalyy 4YeJoBeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O6001IeHNE TTO

19 TeMe «BO3HUKHOBEHHUE U pa3BUTHE

’)KU3HU Ha 3eMie»



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

20

DKoI0rus Kak HayKa

Cpenbl 00UTaHUS ¥ SKOJIOTUYECKHE

bub6mmoteka [IOK

2 (baxTopsI https://m.edsoo.ru/863eafec
AOuoTtndeckue (HakTophl.
JlaGopaTtopnas pabora Ne 3.
«Mopdonoruueckue 0coOeHHOCTH
22 pacTeHMi U3 pa3HbIX MECT 0.5 bubamorexa LIOK
https://m.edsoo.ru/863eb10e
oburanusy. Jlaboparopuas pabora
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bubnnorexa [JOK
23 bromiieckie paxTopu https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nonymsiuuu. [IpakTuyeckas padora
24 Ne 2 «I1omcuéT IIOTHOCTH 0.5
TIOITYJISIIIAIA Pa3HBIX BUIIOB
pacTeHui»
o5 CooOr1iecTBa OpraHu3MoOB — bubmmoreka [JOK
OHOIIEHO03 https://m.edsoo0.ru/863eb46a
26 DKOJOTUYECKHE CUCTEMBI bubnuorexa [JOK
(axocuctemsl). KontpoasHas pabota https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKA3aTEIN IKOCUCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI. Bubmrorexa LIOK
. https://m.edsoo.ru/863eb5fa
CgoiictBa sxocucteM. Cykieccus
28 [TpupoaHbIE SKOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rinobanbHast bubnuorexa [LIOK

dKOCUCTEMA 3EMITA

https://m.edsoo.ru/863ebb5e



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

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuoreka [IOK
orocdepsr https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emiu 1

33 Cocy1iecTBoBaHUE TPUPOJIBI U 1 bubnnoreka [IOK
yenoBedecTBa. KonTponbHas pabora https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O00011IE€HHE TEMBI

34 «Co0011ecTBa 1 SKOJIOTUICCKHE 1
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB ITO 34 25

[TPOIT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

* buonorus / [Naceunnk B.B., Kamenckuii A.A., Pyorio A.M. u apyrue /Tlox
pen. [Taceunuka B.B., AkunonepHoe o0mectBo «M3narensctBo «lIpocBerienne»

* buonorwus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyorios A.M. u npyrue
/Ton pen. [Taceunnka B.B., AkunonepHoe o6miecTBo «M31aTreabcTBo

«IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA
Harnsaueni mkonbHbI Kype buonorus. O.H. Ma3zyp, T.B. Hukutunckas

buonorus s BEITYCKHUKOB MIKOJ ¥ ntoctynaromux. B.H. fApeiruna

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChbI CETHU
HMHTEPHET

https://lesson.edu.ru/06/05






