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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpamMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY IS
omnpeneseHus MoaXoq0B K (OPMHPOBAHUIO COJAEp>KaHUS Y4eOHOro TNpenMera
«buosorusi»  coctaBuwiIM: KoHUentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH I€JIeH, COAEp)KaHUA, pE3yJIbTaTOB oOOyuYeHUs H
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENSIX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
ob1iero oopazoBanus B Poccuiickoit deneparinu, a Takxe MOJ0KEHUS O crieruduke
Oouonoruu, €€ 3HAUCHUH B TO3HAHUM >KMBOW TPUPOABI MU OOECIeueHUU
CYILIECTBOBAHMs 4YeJIOBeUeCKOro oodiiectBa. COrjacHO Ha3BaHHBIM IMOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI 10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu 1aé€t NpeacTaBiIeHue O LeNx, 00 oOLIel cTpaTeruu
00y4eHus, BOCHUTAHUSI ¥ Pa3BUTHS 00yUaIOIIUXCsl CPECTBAMHU yUEOHOTO IpeAMETa
«buonorusy, onpenenser o0s3aTeNIbHOE IPEAMETHOE COJEPKAHUE, €TO CTPYKTYPY,
pacmpezieieHue Mo pas3fesiaM U TeMaM, PEKOMEHAYEMYIO MOCJIEJ0BATeIbHOCTD
U3y4YeHUsl y4eOHOro MaTepHalia ¢ y4€TOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSA3€H, JIOTUKM O0Opa30BaTENbHOIO TMIpoliecca, BO3PACTHBIX OCOOEHHOCTEU
00ydJaronmxcsi.

B nporpamme no Onosiornu Tak:ke y4uThIBaIOTCS TPEOOBAHUS K INIAHUPYEMBIM
JUYHOCTHBIM, METaNpEAMETHBIM W MPEIMETHBIM pe3yjbTaTaM oOOydeHUs B
dbopmHpoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBATEIbHOM
NEeATEIbHOCTH/YYEOHBIX  JACUCTBUN OOyYaroIIMXCsl MO OCBOCHHUIO COAEpKAHUSA
OMOJIOrHYECKOro 00pa3oBaHMUsl.

B nporpamme no 6uonoruu (10—11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yY€HMHM OHMOJIOTHM, OJjlarojapsi 4yeMy B HeW
IIPOCMATPUBAETCSl HANpPaBICHHOCTh HA pa3BUTHE 3HAHWM, CBSA3AHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  ILEHHOCTHBIX
OpUEHTALMNA JTMYHOCTHU, SKOJOTHUYECKOTO MBILUICHUS, MPEJCTABICHUN O 3J0POBOM
oOpasze >XM3HH U OEpeKHbIM OTHOILIEHHWEM K OKpYXalolleil MpUpOJHOU cpere.
[ToaTomMy Hapsay ¢ M3y4eHHEM OOIICOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHWMA O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PaHra U CyIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B
HUX TPOIECCOB B MporpamMme Mo OHOJOTHH yIEJeHO BHUMaHHE HCIOJb30BaHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEIHEBHON JKU3HM Ui PEUICHUS MPUKIAIHBIX 3a/1a4, B
TOM dYHCJe: TMPOPUIAKTUKKA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYITUPOBAHMS, 000CHOBAHUS SKOJIOTHUECKH I€1eCO000pa3HOTO
MOBEJICHUS B OKPY’KAIOWIEHW MTPUPOJHON CpeAe, aHAIIN3a BIIMSHUSA XO3IMCTBEHHOM
JeSITEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
VYcuneHue BHHMMaHUS K TPUKIAQAHONM HANpPaBIEHHOCTH Y4eOHOro MpeaMeTa
«buonorus MpoAUKTOBaHO HEOOXOIUMOCTHIO 00eCTIeYeHHS YCIOBHIMA IJIsl PEIICHUS



OJTHOU M3 aKTyaJbHBIX 33J1ay IIKOJBHOTO OMOJIOTHYECKOTO 00pa30oBaHuUs, KOTOpas
npeanonaraet (GopMUpPOBaHHE Yy OO0YYAIOUIMXCA CIHOCOOHOCTH alalTHUPOBATHCA K
W3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpelHero oOIIero o0pa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obecneunBaeT (GOpPMHpPOBAHKE Yy OOYyYalOLIUXCS MPEACTABICHHUN O
HAYyYHOW KapTHUHE MHpa, pacIIupsieT U 00O0OIIaeT 3HaHUS O >KMBOW Ipupoje, eé
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3allMM W SBOJIONNU, CO31aET
yCIOBUSI  JJIs: TO3HAaHUS  3aKOHOB  JKUBOW  MpUPOIbI, (OPMHUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0POBOr0 M Oe3omacHOro obpasa
YKU3HH, IKOJOTUYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIIECHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonwimoe 3naueHne OMOIOTHS UMEET TaKXKe IS PEIICHUST BOCITUTATEIBHBIX U
pa3BUBAIOIIMX  3aJa4  CpeAHEro  oOmiero  oOpa3oBaHUs,  COLMAIU3AIMIU
obyuaromuxcs. M3yuenue Ouonoruu obecrnieurBaeT yciaoBUs Il GOpMHUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHKAIIMOHHBIX ¥  WH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPbhI, CIIOCOOCTBYET HHTETpAIlMU OMOJOTUYECKHX 3HAHUHA C
MPEICTABICHUSIMHU U3 IPYTUX YICOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUH U
reorpadgun. Ha3BaHHBIE TOJIOKEHHS O TMPEAHA3HAUYEHUH YYEOHOTO TpeaMeTa
«buonorus» COCTaBUIM OCHOBY /I ONpENeNieHUus IMOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHHUIO €r0 COJEp)KaHHS, TMPEICTABICHHOTO B MPOrpaMMme IO
ononoruu.

Otb6op copepxanus ydeObHoro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYHIECTBIEH € TMO3UIMI KyJIbTYpOCOOOPA3HOTO MOAXOAAa, B COOTBETCTBUU C
KOTOPbIM OOy4aroliuecs: TOJDKHBI OCBOMTH 3HAHUA W YMEHHMs, 3HAUYUMble IS
dbopmupoBaHus OOIIEH KyJIbTypbl, OMNPENCTSIONMNE aJCKBATHOE IOBEICHUE
YeJioBeKa B OKPYXKAloIIeW MPUPOAHON cpezie, BOCTPEOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpakTUUecKkou aestenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COACPKAHUA, KOTOPBIE CIIyKaT OCHOBOU AJi1 (hOpMHUPOBAHUS
IIPEACTAaBICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
IIEHHOCTHBIX ~ OPHCHTAIUSX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TyMaHHW3allUU
OMOJIOrHYeCKOro 00pa3oBaHMUsl.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MaTepualia B IpOrpamMme IO
OMOJIOTUM OCYIIECTBJICHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENHHBIX OCOOCHHOCTSIX KMBOW MPUPOJIBI, O €€ YPOBHEBOW OpTraHU3AIMH U
HBOJTIOIMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHoro mpeameta «buomorus»
BBIJICJICHBI CIIEIYIONINE COJepKaTeNbHble IMHUU: «buosorus kak Hayka. MeTossl
HAy4YHOTrO To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonornyeckas cuctema», «CucreMa M MHOTooOpasne OpraHMYecKOro MHPay,
«IBOITIOIHS KUBOHN TPUPOJIBI», « IKOCHCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.



[lenr m3yuenus yueOHOTOo mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJlaJicHHEe  OOYyYarONIMMHUCSA 3HAHUAMH O  CTPYKTYPHO-(QYHKITMOHATHHOU
OpraHW3alMKM >KUBBIX CHCTEM pA3HOTO paHra W MNpuoOpeTeHrne yMEHUH
UCIIOJIb30BaTh ATH 3HAHMS JJII TPAMOTHBIX JACHCTBUM B OTHOIIEHHH OOBEKTOB
YKUBOM TIPUPOJIbI U PEILICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmkenne 1ienu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6azoBoM
YPOBHE 00€CTICUMBACTCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUNW O OMOJOTMYECKUX TEOPHUSX,
YUEHHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHUIIax, CIyKallUX OCHOBOU
UIst (POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpaA, O
METO/IaX HAyYHOTO IMO3HAHWS, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKHBBIX
CHUCTEM PA3HOTO YPOBHSI OpTaHU3AIMH, BBIJAIONTUXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUIEKTYyaJIbHbIX U
TBOPYECKUX CTIOCOOHOCTEW B TMPOIECCe aHajdn3a JTAHHBIX O MYTSIX Pa3BUTHS B
OWOJIOTMY HAYYHBIX B3IJISIOB, WJEH W TOAXOJOB K HM3YyUYCHHIO JKHBBIX CHCTEM
pPa3HOTO YPOBHS OpPTaHU3AIUY;

CTAaHOBJIEHHE Yy oOOydvaromuxcsi oOmeld KylbTyphl, (PYHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPYKAIOLIETO
MUpa KUBOW MPUPOJIBl HA OCHOBAHUY 3HAHUH W OTIBITA, TIOTYUYCHHBIX MTPU U3yUEHUN
OMOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JESATEIbHOCTU YEJIOBEKA, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCMIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM >KHUBOU
MPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOITIOICHUS STUYECKIX
HOPM IpU IPOBEICHUH OMOJIOTMYECKUX UCCIIEOBAaHUM;

OCO3HaHUE IEHHOCTH OMOJOTMYECKUX 3HAHUM [IJIi TOBBIMICHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KU3HU AJIS
OLICHKH MOCJEACTBUN CBOEH JIESITEIBHOCTH 110 OTHOLICHUIO K OKPYXKAKOLIEN Cpeae,
COOCTBEHHOMY 370pOBbIO, OOOCHOBAaHHME M COOJIIOJIEHHE MeEp MPOPUIAKTHKU
3a00s1eBaHUM.

B cucreme cpemnero obmero o6pasoBanus «buomorus», mzydaemass Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTEIBHBIM yUEOHBIM MPEIMETOM, BXOISAIIUM B
COCTaB NpeaMeTHOM 00sacTu «EcTecTBeHHO-HAYyUHbIE TIPEIMEThI.

st u3yueHus: 6MoJIoruy Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
oTBoauTCs 68 yacoB: B 10 kinacce — 34 gaca (1 yac B Heneno), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueit, STUKON, 3CTETUKON U MPABOM.
Ponb Ouonoruu B GopMHUpPOBAHUN COBPEMEHHOW HAy4YHOU KapTUHBI Mupa. Cucrema
OMOJIOTHYECKUX HaYK.

MeTtopI TO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAaHUE,
U3MepeHue, KiacCUpUKalMs, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o00padoTka
JTAHHBIX ).

JdemoHncTpanun:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHUS JKUBOU TPUPOIBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3Y4YEeHUU OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHU3aLMS.

KuBblie cuctembl (OMOCUCTEMBI) Kak MpeAMET Uu3ydeHus: ononorun. OTandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ne. YpOBHU OpraHU3aluU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoHcTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKU >KU3HWY», «YPOBHU OpPraHU3aluU
YKUBOW NPUPOABD).

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKnil COCTAB H CTPOCHHE KJIETKH.

XHWMHUYECKUI COCTAaB KIETKU. XUMHUYECKHUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl ~O€JIKOBOM MOJIEKYyJbl (TIepBUYHAs, BTOpHUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XUMHYECKHME cBoHcTBa OenkoB. buonormueckue
GyHKIIUN OETIKOB.



depMmeHThI — Ononornyeckue karaau3atopbl. CTpoeHue pepMeHTa: akTHBHBIN
HeHTp, cyOcTpatHas cnenupuuHocTb. Kodepmentsl. Burtamunsl. Otrianuus
(epMEHTOB OT HEOPTAHUYECKUX KAaTaIN3aTOPOB.

VYrneBoabl: MOHOCaxapusl (TI1H0K03a, pr003a 1 1e30KCUpr003a), AucaxapHibl
(caxapoza, JlakT03a) M THoOJUcaxapuabl (Kpaxmaj, IJIMKOT€H, LEJI0i03a).
buonoruueckue GyHKINU YrIIeBOJOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uApoPUIBHO-
runpodobHble  cBolcTBA. buonornueckne QyHkumm Jsmnuaos. CpaBHEHHE
yIJ€BOJIOB, OEIKOB U JUIUI0B KaK HCTOYHUKOB SHEPTUU.

HykneunoBesie xkucnotel: JHK u PHK. Hykneornasl — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buast PHK. AT®: crpoenue u pyHKIINN.

[{uTosnorus — Hayka o kinerke. Knerounas Teopust — npuMep B3auMOJECUCTBUSA
uaen u (akToB B HAYYHOM MMO3HAHUHU. MeTO/1bl U3yUEHUS KIETKH.

Knetka xak nenoctHas xuBast cuctema. O01ne npu3Haky KJIeTOK: 3aMKHYTast
HapyxHass memOpaHa, moiekynsl JJHK kak renermdeckwii ammapar, cucrema
cuHTe3a Oenka.

Tunsl KIETOK: »yKapuoTHueckas U Ipokapuoruuyeckas. (OcoOeHHOCTH
CTpOEHMS NpoKapuoTHueckoi kieTku. Kiierounas crenka Oakrepuil. CtpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIMKC, UX
dbyukiuu. [1nasmatnyeckas memOpana, e€ cBoiictBa u ¢pyHkiuu. [{utonnasma u eé
opraouasl. OnHomeMmOpaHHble opraHounbl kietku: OIIC, anmapar I'onbmxu,
Iu30CcOMBI.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[Tpoucxoxaenue MUTOXOHApUA W miacTua. Buasl muactua. HememOpanHbie
OpraHouAbl KIETKU: PUOOCOMBI, KJIETOYHBIM LIEHTP, LEHTPHUOIH, PECHUUKH,
KryTUKkU. OyHKIIMY OPTraHOMIOB KJIETKU. BKiroueHus.

SAnpo — perynsatopHslil neHTp KieTku. CTpoeHue siapa: siaepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, k.
Yorcon, @. Kpuk, M. Yuikunce, P. ®panximn, K. M. bap.

Juarpammel: «Pacnipenenenne XuMHUYECKUX 2JIEMEHTOB B HEXKUBOU ITPUPOIEY,
«PacnpeneneHne XUMMUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOJIEY.

Tabmuupl n cxemsl: «llepuoanueckas TabnMIa XUMUYECKHX 3SJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObIY, «buocunres 6enka», «CTpoeHre MOJIEKYJIbl OENIKay,
«Ctpoenne pepmentay, «Hyxnennosrie kuciaotel. JJHK», «Ctpoenue monekynbl



AT®», «CTpoeHne 3yKapuOTHYECKON KIETKN», «CTpoeHue KMBOTHOU KIETKN»,
«CTpoeHHe paCTUTENbHON KIEeTKH», «CTpoeHHe NPOKApUOTHUECKON KIETK,
«CTpoeHue siipa KIEeTKN», « Y TIeBOAbD, «JIMIuabD.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE JJii MPOBEACHHUS
HAOJIOCHUM, H3MEPEHHI, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPaCTUTENbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIECTOK.

JlabopaTtopHble U NpakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabGota Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTCHUI,
KUBOTHBIX U OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenaparax U uX
OMHMCAHUEN.

Tema 4. ’KuznenesiTeJbHOCTL KJIETKH.

OOMeH BeIIecTB, WK MeTab0Iu3M. ACCUMUIIALMS (TIIIaCTUYECKUIT OOMEH) U
JTUCCUMUJTISIIINSA (SHEPTeTUUECKHii OOMEH) — JIB€ CTOPOHBI €IMHOTO TIpoliecca
meTtabonmu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB UM HHEPrHH B MOHUMAHUU
MeTabonmu3ma.

Turnbel oOMeHa BelecTB: aBTOTPoGHBIN U TeTepoTpodHbIi. Ponk ¢hepMeHTOB B
oOMEeHe BEIECTB U NMPEBPAIICHUN YHEPTUH B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl  (orocuHTeza. Peakuun
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCUHTE3A ISl KU3HU
Ha 3emuie. Biausinue yciioBuii cpefibl Ha (POTOCHHTE3 U CIOCOObI MOBBIIICHUS €TI0
POJYKTUBHOCTHU Y KYJbTYPHBIX PACTCHHUM.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNe OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KJeTKe. PaciiernsieHue BellecTB, BbIICICHHE U
aKKyMYJIMPOBAHHE SHEPTUH B KJIETKE. DTalbl SHEPreTHYECKOro ooMeHa. [ mukonus.
bpoxxenne u ero Buubl. KucioponHoe OKHCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe hochopunrpoBanue. IPHEeKTUBHOCTh FHEPTETUUECKOTO 0OMEHA.

Peakiun martpuunoro cunresa. [‘enernueckas wunpopmauus u JHK.
Peanuzanusi reHetnueckod uHopmanmMu B KIETKE. |'€HETHYECKH KOA U €ero
cBoiictBa. Tpanckpunius — matpuuHblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢popmsbl xu3Hu — BUpychl. ctopus otkpeitus Bupycos (/. H.
WBanoBckuit). OCOOEHHOCTM CTPOCHHMS M JKM3HEHHOTO LHKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BMY) — BozOyautens CIIM/la.



OOparHast ~ TpaHCKpWmIHs, peBepraza u  uHTerpasa. lIpodmmakTuka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemoHncTpanuu:

[Toptpetsl: H. K. Konsuos, /. Y. MBanosckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tunbel nutanusy, «Meradonusmy, «MuUTOXOHAPUS,
«OHepreTnyeckuii ooMen», «Xjopomtacty, «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenue u QPyHKITMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHBIM 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moxaenu-anmunkauuu «Yasoenue [IHK u Tpanckpunuusy,
«buocuntes 6enkay, «CTpoeHHe KIETKN», MOeib cTpykTyphl JITHK.

Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii MK, WM >KU3HEHHBIM 1Mk KieTku. MHTepdaza u MuUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanusa — peakuus MaTPUYHOTO
cunteda JIHK. Crpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIIL
JluniouaHbIi W TAlUIOMIHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMATHIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  UHIUBHUAYaJIbHOTO  Pa3BUTHUS
OpPraHU3MOB.

Henenue knetku — muto3. Craguu mutosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUIX MUTO3a. BUOJIOrMYECKU CMBICT MUTO3A.

[Tporpammupyemast ruGeshb KJISTKA — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U mnosioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXkeHue. VcKycCcTBeHHOE KIIOHHMPOBAHUE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIUU.

[TooBOE pa3MHOKEHHE, €TO OTIUYHSI OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIponecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. buosiorMyeckuid CMBICT H
3HA4YEHUE MeHo3a.

["ameTorenes — mporecc 0Opa3oBaHUS TMOJOBBIX KJIETOK Yy JYKHUBOTHBIX.
[TonoBeie >xene3pl: ceMeHHUKHA W ssudHUKA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES.
Oco0eHHOCTH CTPOEHUSI SAMIIEKIETOK U crnepMaro3ouaoB. OIuiooTBOpEHUE.
[TapTenorenes.

WunuBunyanbHoe pa3BuTue (OHTOTeHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBLHOTO PAa3BUTHSL Y MO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpyisius, opraHorene3. IloctamOpuoHanbHOEe pazButhe. TuIbI
NOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MpsMoe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJNU Pa3BUTHSL.

JdemoHncTpanuu:

Tabmuipt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHHE
pacteHui», «Jlenenne xknetku Oaktepuil», «CTpOeHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukn», «Pemmukamus JJHK», «Mutos»,
«Menos», «IIpsamoe u HenpsMoe pa3BUTHEY, «] aMETOTeHE3 Yy MIIEKOIUTAIOIIUX U
4yesoBekay, «OCHOBHBIE CTaINA OHTOTEHE3A.

Oo6opyaoBanue: MHKPOCKOII, MUKpOIpenaparsl «CriepMaTo301,1bl
MJIEKOIIUTAIOLIETO», «SIMIIeKIeTKa MIIEKONUTAOWEro», «KapnoknHes B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJEJb-allUInKauus «J/leaeHue KIeTKu», MOJIEIb
JTHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTopHble U NpakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTaxy.

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOEHHUS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mctopus pazButus reHeTuku. Poibs nuronoruu
U 3MOpUOJIOTUM B CTAaHOBJICHMM Te€HETUKHU. BKiaa poccuilckux M 3apyOeixHBbIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTUYECKH,
LIUTOT€HETUYECKHUM, MOJEKYJSIPHO-TeHETUYeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKasi CHUMBOJIMKA, HCIIOJIb3yEMAasl B CXEMax CKPEIIMBAaHU.

3aKOHOMEpPHOCTH HAacJeI0BaHUsl MPHU3HAKOB, YCTAHOBJICHHbIE . Menaenem.
MoHorubpuiHoe CKpeluMBaHue. 3aKOH €AMHO0Opa3usi THUOPUIIOB TEPBOTO
nokosieHus. [IpaBuito ToMUHUpPOBaHUs. 3aKOH pacUICIUICHUs IPU3HAKOB. [ unoresa
yucTOTHI rameT. [loHOe 1 HenoJIHOe JOMUHHPOBAHUE.

JurubpugHoe  CKpeliMBaHHWE. 3aKOH  HE3aBHUCHUMOIO  HaclleOBAHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyromee ckpeumpanue. Mcnonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CueruieHHOE HacnenoBaHue npu3HakoB. Pabota T. Moprana no cremnjieHHOMy
HacCJIEJOBaHUIO F'eHOB. HapylleHue cuenieHus reHoB B pe3yJibTaTe KpOCCHHTOBEPA.

XpOMOCOMHas TEOpUS HACIIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.



['enetuka mosia. XpoOMOCOMHOE ONpeAeieHue moia. AyTOCOMBI U TOJOBBIE
XpoMocoMbl. ['oMoramerHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

M3mMeHunBOCTh. BUabl N3MEHUMBOCTH: HEHACIICACTBEHHAA U HACJICICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MOIM(DUKAIIMOHHOM U3MEHUYUBOCTH. BaprallMoHHBIN psifl M BapHallMOHHAs KpUBas.
Hopma peakuuu mpusHaka. KoJIMUECTBEHHBIE M KAYECTBEHHBIEC IPU3HAKU U UX
HopMa peakinu. CBoricTBa MOAUGMUKAIIMOHHON N3MEHYHNBOCTH.

HacnencrBennass, WM TIeHOTHIIMYECKas, W3MEHYMBOCTL. KomMOMHATHBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBa KOMOWMHATHUBHOMU
U3MEeHUYMBOCTUA. MyTarmoHHast "3MeHUYUBOCTh. Kimaccudukanus MyTanmii: TeHHBIC,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluid. MyTareHHble (aKTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HACJIeACTBEHHOM n3mMeHunBoctu H. 1. BaBuiiosa.

BuesnepHast HaClI€ACTBEHHOCTh U U3BMEHUYHBOCTD.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJI0BEKA: T€HEAIOTHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUECCKHUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAECIEHUE reHOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[TI1P-anamm3a. HacmencTtBeHHbie 3a00JieBaHUS YEJIOBEKA: TI'CHHBIC OOJIC3HH,
OOJIE3HN C HACJIEACTBEHHOW MPENPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaThBHble MyTanud. CTBOJOBbIE KIETKU. [IpuHUHUIBI
310pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PHIAKTUKYU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKko-reHeTHYeCKoe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKON
T€HETUKH B MPEOTBPAIEHUN U JICUEHUHU TeHETUUECKUX 3a00JI€BaHMI YEIIOBEKA.

JdemoHncTpanun:

[Toptpetsl: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. . BaBuios.

Tabnuiel 1 cxembl: « MOHOTHOPUTHOE CKPEIIMBAHKE U €T0 [IUTOTCHETHYECKas
OCHOBa», «3aKOH pacCUICIUICHUS U €T0 IUTON€HETUYECKask OCHOBa», «3aKOH YHUCTOTHI
rameT, «Jlurubpunnoe ckpemubanuey, «lluromornyeckne 0CHOBBI AUTUOPUITHOTO
CKpeumBaHusay, «Menos3y», « BzauMoecTBre aJuIeNIbHBIX TEHOBY, «l eHeTnuecKue
KapThl PACTCHUM, )KUBOTHBIX U 4YeJIOBEKa», «l'eHeTnka moja», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEIUICHHOTO C MoJIoM», «KapuoTuIbl 4eloBEeKa M >KMBOTHBIX),
«Buapl m3meHunBOoCTHY, «MoaudukanmoHHas M3MEHUYMBOCTHY), «HaciemoBanue
pesyc-daktopay, «I'eHeTruka rpymni KpoBw», « MyTarimoHHasi U3MEHUYUBOCTDY.

O6opynoBaHue: MoJieNu-anmuKanuu «MOHOTUOPUIHOE CKpEITUBaHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JluruOpuaHoe ckpemuBanue», «llepexpéct
XPOMOCOMY, MUKPOCKOIT M MUKpoTipernapart «/[po3oduna» (Hopma, MyTanuu OpMsI
KPBUIBEB M OKPACKH Telia), repoapuid «I'opox moceBHOM».



JlabopaTopHble M IpaKTHYEeCKUE PadOThI:

JlabopaTopHas pabota Ne 5. «/3ydenue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEUIUBAHUS Y APO30(UIIbI HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoaupUKaIMOHHOW U3MEHUYUBOCTH,
MOCTPOEHUE BapUALMOHHOTO PsAJIa U BApUAIMOHHOU KPUBOW».

JlaGopatopHas padota Ne 7. «AHanu3 myTanuil y Ipo30(uisl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YeJIOBEKay.

Tema 7. Cenexnusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiys Kak Hayka W MPOLECC. 3apOKICHHUE CEJNCKIUH U JIOMECTUKAIIMS.
VYyenne H. 1. BaBunoBa o ieHTpax mpouCX0XKACHUS U MHOT000pa3us KyJIbTYPHBIX
pacteHuit. LleHTpbI MpOUCX0XKACHUS JOMAIIIHUX KUBOTHBIX. COpT, MOpPOA, IIITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MacCoBBIM U MHAMBUIYAbHBIA OTOOPHI B
CeJeKUMHA pacTeHUH M KUBOTHbIX. OIEHKa 3KcTepbepa. BIM3KOpOICTBEHHOE
cKkpemuBaHue — uHOpuauHr. Yucrtas nuHusA. CKpelIMBaHUE YHCTHIX JIMHHM.
['eteposuc, wnu rudpunnHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanéunas rudpuanzanus u e€ ycrnexu. cKyCCTBEHHBIN MyTareHe3 u moJiydeHue
NOJIUTIIONI0B. JIOCTHXKEHUS CeNEKIIMHU PACTEHUH, S)KUBOTHBIX M MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpacib NMPOU3BOJACTBA. ['€HHAas WHXKEHEpHs. OTarbl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHxeHepus. Kierounbsie KyabTypbl. MUKpOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUU.
KionupoBanue BBICOKOMPOIYKTUBHBIX — CEJIbCKOXO3IMCTBEHHBIX OPraHU3MOB.

DKoJiorMuyeckue M dthyueckue  npobiembl. MO —  reHeTruyecku
MOAU(UITIPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. BaBuios, 1. B. Muuypun, I'. JI. Kapneyenko, M. .
HBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOUCXOXKACHUS W MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Illopoasl TOMAaIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «Otnanéanas rudpunuzaus», «Paboter akanemuka M. @. MBanosay,
«Ilomunnougus», «OObekThl OuoTexHoNOTUN», «KileTouHble KynbTYpel U
KJIOHHpOBaHKe», « KOHCTpyHpOBaHUE U MIEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKU TUIOJ0B U KOPHETIIIO0B TUKHUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIEC PACTCHIS.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOAblI U JOCTHUKEHHUS CEJIEKUWA PACTCHUU H
YKUBOTHBIX (Ha CEJIEKI[UOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATENIbHBIM ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a00OpaTOpPHUIO
arpOyYHHBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KJTACC

Tema 1. JBorOOHHAsE OHOJIOT M.

[IpeanocbulkM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLUOHHAS
Teopusi U €€ MecTo B OMONOruM. BiusiHuEe 3BOJIIOLMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTHH U JAPYTUX HAYK.

CBuzerensctBa 3BoMONUU. [lameoHTOMOrMYECKHE: IOCIIEN0BATEIbHOCTD
NOSIBJICHUS BHUJOB B THAJCOHTOJIOTMYECKOM JIETOMMCH, MEPEXOIHBIE (POPMBIL.
buoreorpaguyeckue: cxoacTBo U paznuuue (payH U (Gpaop MaTEPUKOB U OCTPOBOB.

OMOpUONOrHUecKrue: CXOACTBA W pa3inuvs SMOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTWYHbBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyIApHO-OMOXUMHUYECKHE: CXOICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpPraHU3MOB.

OpomounoHHas teopuss Y. JlapBuna. Ilpeanocbuikyu BO3HUKHOBEHHS
napBUHM3MA. J[BWDKyIIME CHUJIBI 3BOJIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAss W3MEHYUBOCTD,
O0opb0a 3a CyIleCTBOBAaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas tTeopus 3Bomonnu (CTI) u e€ 0OCHOBHBIE MOJIOKEHUS.

Mukposontonus. [Tonynsuusa kak equHUIA BUAA U 3BOJIIOLIMH.

JBuxymire cuibl ((hakTopbl) SBONIONUHM BHIOB B IpHUpoJie. MyTallMOHHBIHI
IpoLEecC M KOMOMHATHBHAas WM3MEHUYMBOCTH. llomynsiliOHHBIE BOJHBI U Apeid
re’oB. M3oisanms u Murpanus.

EcrectBennblii 0oTOOp — HampaBisitonmii  (aktop 3Bomonud. DPopMmbI
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB Kak pe3yJpTaT 3Bojouud. [Ipumepst
IPUCIIOCOOIEHUH y OpraHu3MoB. ApoMop(03bl U UANOAJANTALINH.

Bun wu  BugooOpazoBanue. Kpurepun Buga. OcHOBHbIE  (QOpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IJKOJIOrHIECKOe.

MaxkposBomtorusi.  Dopmbl  3BomonMU:  QUIETHYECKAs, JUBEpreHTHas,
KOHBEPIeHTHasl, napajenbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxaeHne OT HeCNeNMAIN3UPOBAHHBIX NpeakoB. lIporpeccupyromas
crienuanu3anys. AJanTuBHAS pagualusl.

JdemoHncTpanun:

[Toptpetsl: K. JInnnei, XK. b. Jlamapk, Y. apsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. CeBepuios.



Tabmuie! u cxemsl: «Pa3BuTHe OpraHMYecKOro Mupa Ha 3emiiey, «3apoabIiin
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukcy, «Dopmbl  OOpbObI 32
cyliecTBoBaHue», «EctecTBeHHBIM 0TOOpY», «MHOrooOpasme COpTOB PAaCTEHUII»,
«MHoroo6pazue  mopon  KUBOTHbIX»,  «llomymsiuum»,  «MyTanuoHHas
U3MEHUYHUBOCTBY, «Apomopdo3b», «Unuoamantamumny, «OOmas aereHepamus»,
«/IBmkymue cunsl dBomonum», «Kapra-cxema wapumpyra nyremectsus Y.
Hapsunay», «bopbba 3a cymectBoBaHue», «lIpucmoco6IeHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHuE», « IKOJOTHUECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKpPACKH,
Ha0Op IUIOAOB U ceMsiH, Kosuiekiusi «[IpumMepsl 3alUTHBIX MPUCTIOCOOJIEHUN Y
AKHUBOTHBIX», MOJENb «OCHOBHBIC HAMpaBICHHS 3BOJIIOLMU», 00bEMHAs MOJENb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJuleKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMUBOTHBIX M pacTeHui», wmonaenb anmiukanus «llepekpécr
XpPOMOCOMY, BIIaXKHbIE ITpenaparsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JISTYILIKWY,
Mukpornpenapar «Jpozoduiia» (Hopma, MyTau (OpMbI KPbLIBEB U OKPACKHU TENA).

JlabopaTopHble U npakTHYecKHe PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(OIOTHYECKOMY
KPUTEPUIO».

JlaGopatopHas padota Ne 2. «Onucanue nprucrnocoOJIeHHOCTH OpraHu3Ma U e€
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBEeHMEe M Pa3BUTHE KU3HU HA 3emuie.

JloHaydHble TPEACTABICHHUS O 3apOKICHUM >KU3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYEeCKHX.
OKCHepUMEHTAIBHOE MMOATBEPKICHUE XUMHUECKON 3BOJIIOIMU. HavyanbHble 3Tarbl
ouosiormdyeckor sposoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE IMPOTOKJIETKH. [IepBblE KIETKM M HX DSBOJIOLUSL.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButue xu3Hu Ha 3emie mo 3paM u nepuoaam. Karapxeil. Apxeickas u
nporepo3oiickas dpbl. [laneosoiickas spa u €€ mnepUOABl: KEMOPHUICKHUIA,
OPIAOBUKCKHUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o3olickas 3pa ¥ €€ NepUoIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaiiHo3oMckas 3pa W €€ mNOepuoApl: NaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U Te0JOTHYECKUX MpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUH U
KUBOTHBIX. [l0siBIIEHME, pacliBET ¥ BBIMUPAHUE TPYIIT KUBBIX OPTaHU3MOB.



Cucrema OpraHMYECKOro Mupa Kak OTpaxeHue 3Boiouud. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

OBOJIOLHS YeOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTre npeactaBieHui o
MPOUCXOKICHUHN 4YeloBeKa. Meronsl HW3ydeHus aHTponoreHesa. CxoncrtBa u
pa3IMyYKs YEJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBuxyniue cuibl (hakTopbl) aHTpornoreHesa. HacnenctseHHas H3MEHUNBOCTb
U ecTeCTBeHHbIN 0TOOp. OOmecTBEeHHBIH 00pa3 *KU3HU, M3TOTOBJICHUE OPYAUN
TPYyZa, MBILIJIEHUE, PEYD.

OCHOBHBIE CTAIUM W BETBU 3BOJIFOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YemoBek mnpsaMoxonsuuyi, YenoBek HeaHACPTAIbCKUM, YenoBek
pazymHblii. Haxonku uCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHSA, 00IacTb
pacnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckre packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOU]IHASA
(eBpaswmiickasi),  HeErpo-aBCTpaJioWjHas  (PKBaTOpUalibHAs),  MOHTOJIOUIHAS
(a3maTcko-amepukaHckas).  YUepTel  MpPUCHOCOOJECHHOCTH  MpEeACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHHUSA. EJIMHCTBO 4YeIOBEYECKHX pac.
Kpurtuka pacusma.

JdemoHncTpanuu:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel u cxembl: «Bo3nnkHoBeHHe COJHEYHOM CHCTEMBI», «Pa3BuTHE
OpraHn4YecKkoro wmupa», «PacturenbHas KieTka», «KHBOTHas  KIETKay,
«IIpokapuotnueckast Kietka», «COBPEMEHHAs] CHCTEMA OPraHUYECKOTrO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOoBeKa», «JlpeBHenmme moan», «lpesHue moaun», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelIoBeUeCKre pachl».

O6opynoBanue:  mynsixu  «lIpoucxoxnaenue  yenoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEPTAJIbLA, KPOMAHBOHIIA), CIICNIKH WJIU
U300paKeHHUs] KaMEHHBIX OpPYAHM MEepBOOBITHOIO YeNOBeKa (KaMHHU-YOMIIEPHI,
pyOuna, ckpebia), TEOXpOHOJIOTHYECKass Ta0numa, Kouiekiusa «Dopmbl
COXPAaHHOCTH MCKOITAEMbIX KUBOTHBIX U PACTECHUIN».

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

[TpakTrueckast pabora Ne 1. «/3yueHne nckomaemMbIx OCTaTKOB PacCTeHUN U
YKUBOTHBIX B KOJIJICKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIueCKUi My3eil).

Tema 3. Oprann3Mbl 4 OKpYy:KawIas cpeaa.



DKOJIOTHSI KaK HayKa. 3aJa4u U pa3Jiesbl 3KOJIOTMU. MeTOoIbl IKOIOTHYECKUX
MCCJIEIOBAHUI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHA.

Oxonornueckue (axkropel. Knaccudukanus skxonorudeckux (HakTOpOB:
abuoTHyeckne, OMOTHYECKHE M aHTPOIOTeHHble. JIeiiCTBHE SKOJOTHYECKHX
(GhaKkTOpOB Ha OPTAHU3MBI.

AlGuoTtnueckue (HakTophl: CBET, TEMIlEpaTypa, BiIaXHOCTb. DoTonepuoansm.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornyeckue puTMsI.

buotnueckue axktopsl. Buabl OnoTnueckrux B3auMOICHCTBUI: KOHKYPEHIIHS,
XHUIIHAYECTBO, cuMOno03 u ero ¢opmel. [lapazutusMm, xoomepanus, MyTyalu3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHMYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHre OMOTMYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAaHUS OpPraHW3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEPUCTUKU nomyisuuu. OCHOBHBIE IOKa3aTENH
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IMPUPOCT,
Murpanus. JlmHaMuka 4YucIeHHOCTH MOMYJISIIUU U €€ peryJsius.

JdemoncTpanuu:

[Toptpetsr: A. I'ymGonbar, K. @. Pynee, O. ['ekkensp.

Tabmumpr u cxemsl: kapTa «[Ipuponusie 30ub1 3eman», «Cpeapl oOUTaHUA
opranuzmoBy», «®Dotonepuoanszmy», «llonmymauun», «3aKOHOMEPHOCTH pPOCTa
YUCJIICHHOCTU NOMYJISUUU UHDY30puu-Tyhenbkuy, «l lumieBsie nemm».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHnas pabora Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTEHUN U3
pPa3HBIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[TpakTrueckas padora Ne 2. «Iloacuér MaOTHOCTH MOMYJISIUI pa3HBIX BUAOB
pacTeHu».

Tema 4. CooO1ecTBa ¥ 3KOJI0rHYeCKHE CHCTEMBI.

CooOiiectBO opranu3smMoB — OuoneHo3. CTpykTypbl OuOIIEHO3a: BUIOBa,
IPOCTPAaHCTBEHHAs, Tpoduueckass (muienas). Buasl-momunantsel. CBsizu B
ouoneHose.

Dkoyoruyeckne cuctembl (dkocuctembl). [lonsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TPOIYILIECHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (nmuieBbie) ypoBHH 3KocucTeMbl. [IuiieBsie 1ienu u cetu. OCHOBHbBIE
MOKa3aTeIM SKOCHCTEMBI: OuoMacca, MPOAYKIHS. OKOJIOTHYECKHE MHPaAMUIbL:



OPOJYKIIMHM, YHUCICHHOCTH, Omomacchl. (CBONCTBAa SKOCHUCTEM: YCTOWYHBOCTb,
camoperyJanus, pasutue. Cykueccus.

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOHHOTO
VI IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONOrE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYEHUE aTrPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpazne kak ¢aktop ycToHdmBOCTH 3KOocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emIie.

Yuenune B. U. Bepnaackoro o ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
rI100aNbHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBA3b B
onocdepe.

KpyroBopoThl BelecTB U OMOT€OXMMHUYECKUE LIUKIIbI 3JIEMEHTOB (yriepo/a,
a3oTa). 30HAIbHOCTh Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBO B Onocdepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUST B Onocdepe.
['moGanbHbIE IKOTOTUYECKUE TPOOIEMBI.

CocymiecTBoBaHM€ IPUPOIBI U uesoBeuecTBa. Coxpanenue OnopasHoodpasus
KaK OCHOBa YyCTOWYMBOCTU Ouocdepbl. OCHOBa palMOHAIBHOTO YIPABICHUA
IPUPOAHBIMU PECYPCAMU U UX HCIOJIb30BaHUE. JloCTHKEHU OMOJIOTUM U OXpaHa
TPUPOJIBI.

JdemoHncTpanun:

[Toptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «llumesbie nenu», «buoleHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nuTranusy, «IKoJOTHUYECKAas TUPAMUIAY,
«buocdepa u yenoBex», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrOo  Jeca», «buoneHo3 BomoéMa», «ArpoueHos», «lIpumepHsbie
aHTPOIOTEHHbIE BO3/ICHCTBUS HA IPUPOAY», « BaxkHEH e NCTOUHHUKY 3arps3HEHUS
BO3J/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeMIas cocTaBistomas orochepo»,
«®aktoppl  gerpagauuu  nouB»,  «llapHukoBblii  3dpdexT», «DakTOphl
paZvoaKTUBHOTO 3arpsi3HeHuss Ouocdepb», «OOmas cTpykrypa Ouocheps»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepb»,
«KpyroBopoT yriiepoaa B Ouochepe», «KpyroBopor azota B IpUpOAEH.

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLEHO3bI», Tepbapuii
«PactutenbHbIe co00OMEecTBay, Koymekun «buorieHo3y, «Bpeaurenu BaxXHEHIIIIX
CEIBCKOXO3SUCTBEHHBIX KYIbTYpP», FepOapru U KOJJIEKIINHI PACTCHUHN U )KUBOTHBIX,
pUHAAJIEKAIINE K Pa3HBIM HKOJIOTHYECKUM TpymaM oJHOro Buaa, KpacHas kaura
Poccuiickoit ®enepaniun, H300paKEHUST OXpaHSAEMBIX BHJIOB pACTCHUH U
KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMUOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBalOTCAI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYyYalONUMHUCS TPOTPaMM  CpPEIHEro  OO0Iero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUA NpeameTra «buosmorus»
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHHME O0YJaIONUMUCS POCCUUCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPEACNICHUI0, HajJu4yhe MOTHUBAlMM K  OOYy4YeHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTHU HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHMS, TOTOBHOCTh W CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME OKOJOTHMYECKOTO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTa «bUoiorus» JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU ILIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT MpOllECCaM CaMONO3HaHUS, CaMOBOCHUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUSI BHYTPEHHEW TMO3UIUMU JIUMYHOCTH, NATPUOTU3MA,
YBaXKEHUS K 3aKOHY U IMPABOIOPSAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHSI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcCleIuio Hu
TPpAAULMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUpose U
OKPYKaroIIEH cpelie.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH O0YJArOIINXCsI pYKOBOJCTBOBATHCS
cOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEILHOCTH B MPOIECCE peaiM3allii OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD FPAKIAHCKON MO3UIIMKM 00YYaIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, yBAKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTB K COBMECTHOU TBOPUYECKOMN IEATEITLHOCTH MPHU CO3/TaHUH yISOHBIX
IPOEKTOB, PEIICHHMH Yy4YeOHbIX W MO3HABaTEJIbHBIX 3aJa4, BBIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIECHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEN C pa3HbIMU YOEXKACHUSMU, KYyJIbTYPHBIMHU LIEHHOCTSAMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB NpHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTHU3MA,
YBaXKEHHS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoil, ropaoctu
3a CBOM Kpau, CBOK PolMHYy, CBOM f3bIK M KYJbTYPY, IPOLLIOEC W HACTOSIIEE
MHOI'OHallMOHaJIbHOI0 Hapoaa Poccnuy;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSTHUKAM MPUPO/IbI,
NOCTHXEHNSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BuUTHE OWOJOTMH, MOHUMAHUS 3HA4YE€HHs] OMOJOTMM B TO3HAHUM 3aKOHOB
PUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS ILEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAaHUE SMOIUOHAIBHOTO BO3/ICMCTBUS )KUBOW MPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usuuyeckoro BocnuTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOLMOHAJILHOIO 0JIaronmoJyYns:

MOHUMAaHUE U pean3alus 3[0pOBOTO 1 6€30macHOro oOpa3a JKu3HH (310pOBOE
UTaHue, COOJTIOICHIE TUTUEHUYECKHUX MPABIII K HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHSATUH W OTAbIXa, peryispHas ¢u3nueckas aKTHUBHOCTb), OEpexHOro,
OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOILIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 370POBBIO;

MOHMMAHWE 1EHHOCTH TNPaBUJl HHJIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUX, YTPOXKAIOIINUX 3J0POBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHNOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIECHHOCTH MaCTEPCTBA, TPYAOTIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JAEATEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
CcOOCTBEHHbIE KU3HEHHbIC TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHUI0O M C€aMOOOpa3OBaHMIO Ha
MPOTSIKEHNUN BCEH KU3HM;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

HKOJIOTUYECKH TIeJIeCO00pa3HOE OTHOIICHHE K TPUPOJIE KaK UICTOUHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCJIEACTBUN IS
OKPYXaroUEn Cpebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM W TyTed uX
peLICHHUS;

CIOCOOHOCTh MCIOJIB30BATh MPUOOpETaeMble MPU U3yUEHUN OUOTOTUHU 3HAHUS
U yMEHHUS TPU pEHICHUH TpoOJieM, CBSI3aHHBIX C  paIlMOHAIBHBIM
MPUPOJIONIONAb30BaHUEM  (COOJIOICHUE  TMpaBW  MOBEICHUST B MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHHE pAaBHOBECHS B JOKOCHCTEMAX, OXpaHy BHUJIOB,
AKOCUCTEM, OHOChEpHI);



AKTUBHOE HENPUATHE AEHUCTBUH, IPUHOCAIINX BPE OKPYKAIOIIEN TPUPOAHON
cpene, yMEHUE MPOTHO3MPOBATh HEOIArONPUSTHBIE IKOJIOTMYECKUE MOCIEACTBUS
IPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBILUICHMS, SKOJIOTUYECKON KYJIBTYpHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTHYECKOMN IESITENBHOCTH DKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOIECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(UK OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUsT 00 OKpYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTH OHOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIINN:
o0ecrieyeHrss HOBOTO YpPOBHS Pa3BUTHsI MEAMIIMHBI, CO3/aHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBI  Pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MTyTEW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
oOecrieueHHsl  nepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOIMYECKMX 3HAHUW B LEAX
NOBBILIEHUS] OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH OOydYarommxcs, GopMupyemoi
IpU U3yYeHUH OUOJIOTUH;

IIOHMMAHHUE CYHIHOCTHM METOAOB ITO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HaHWs MJI1 aHalu3a H
OOBSCHEHUS SBJICHUI OKPYXKAIOLIET0 MUpa U MPOUCXOIALIMX B HEM M3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAy4HbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LEJbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIB30BATh OWMOJIOTMUYECKHUE 3HAHUS IS
pelieHns Ipo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALMSX;

OCO3HaHUE I[EHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUIO H
caM000pa30BaHnI0, K AKTHUBHOMY IOJyYEHHUIO HOBBIX 3HAaHUM MO OHONOTHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS OOyUAIOIIMXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCIMU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILIece,
cucTeMa, HayudHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNe, HAOII0ICHNEe, I3MEPEHUE, SKCTIEPUMEHT U JPYTHX ), YHUBEPCATHHBIC
ydeOHble JelcTBUS (MO3HABaTEIbHBIE, KOMMYHHKATHBHBIC, PETYJISTUBHEIC),
obecneyuBaroniue GopMupoBaHue PyHKIIMOHAIBHON IPaMOTHOCTH U COIMAILHON
KOMIETEHIIUU  OOYYalIIMXCs, CIOCOOHOCTh OOYYaloImMXCS  HCIOJb30BaTh
OCBOCHHBIC MK IMCIUTUIMHAPHBIC, MEPOBO33PCHUCCKIE 3HAHMS U YHUBEPCAIbHBIC
y4eOHbIEe IEUCTBUS B TTIO3HABATEIILHON U COIMAILHON TIPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHMBepCaJIbHbIMH y4eOHBIMU NMO3HABATeJIbHbIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue JeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMHU MOHSATUSAMH );

OTpEeNENATh 1LeNu JIeATeIbHOCTH, 3a/iaBas MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

WCITOJIH30BaTh OMOJIOTUYECKHUE TTOHATUS ISl OOBsICHeHUS (PAaKTOB U SIBIECHUUN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE paACCYKIEHUs (MHIYKTUBHBIC, JI€yKTUBHbBIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH CXEMHO-MOJICITbHBIE CPEACTBA ISl TPEACTABICHUS CYIIECTBEHHBIX
CBS3€ W OTHOIICHWA B U3YYaEMBIX OHMOJOTUYECKHX OOBEKTaX, a TaKKe
IPOTUBOPEYHMIT PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX HHPOPMALMOHHBIX
MCTOYHHKAX;



pa3pabaTbIBaTh IUIaH PEIICHHs] MPOOJIEMbI C YUETOM aHaIu3a UMEIOIIUXCS
MaTEepUAIIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJI5IM, OLICHUBATh PUCKU NIOCIICACTBUN JEATENBHOCTH;

KOOPAMHHUPOBATh U BBINOJIHATH Pa0OTY B YCIOBUSIX PEAIHOTO, BUPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JI€ATENbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY ITIOMCKY METOJOB PELIEHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
pa3IUYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHBIE BUJIBl JACATEIBHOCTH 10 IOJYYEHHUIO HOBOTO
3HAaHUS, €r0 HHTEpIpeTaluu, NpeoOpa3oBaHUI0 U NPUMEHEHUI0 B YYEOHBIX
CUTYallUsX, B TOM YUCIIE MIPH CO3aHUM YUEOHBIX U COLMATbHBIX IPOCKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaI€Th HAYYHOU TEPMHHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSMH U METOAMM;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYaLIHsIX;

BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apIyYMEHTHI U1 JOKa3aTEIbCTBA CBOUX
YTBEPKICHHM, 3a/1aBaTh IapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBICE B XOJE PCEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBJISITh LIEJCHANPABICHHBI MOUCK IEpEeHOca CPEACTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPENLY;

yYMETh IMEPEHOCUTh 3HAHHSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
KU3HENEATEIBHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUI'aTh HOBBIC WJEH, MpeyiaraTb OPUTMHAIBHBIE MOAXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOINYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nnpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIUU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-IOIMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbBIX, B VHTepHeTe), aHanM3upoBaTh
UH(POPMALIMIO Pa3IMYHBIX BUJOB U (POPM IIPEICTaBICHMS], KpUTUUECKH OLIEHUBATH
€€ JOCTOBEPHOCTb U HEITPOTUBOPEUNBOCTD;



dbopMynMpoBaTh 3alpoChl U MPUMEHSTh PA3IUYHBIE METOJBI IIPU MOUCKE U
otbope Oumosiorrmueckoil nHpoOpMaIuy, HEOOXOTUMOM JIJIsi BBIMIOJHEHUST yUeOHBIX
3ajad4;

npuUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBATh KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  TPEICTaBICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpaduKy, TUarpaMMbl, TAOTUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
Oouonornueckor uHpoOpManuend: TNPUMEHATh XUMHUYECKHE, (QU3NYECKUE U
MaTeMaTHUYeCKUe 3HAaKU U CUMBOJIbI, (hOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISTHOCTH;

BJaJeTh  HAaBbIKAMU  pAaclO3HABaHMS M 3AlIUTHl  MH(pOpPMAIUH,
UHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY J€HCTBUSIMU:

1) oOmenme:

OCYULIECTBJISITh KOMMYHUKAIIMHU BO BCEX cpepax KM3HU, aKTUBHO Yy4aCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHM MO CYIIECTBY 00OCYXJ1aeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBINIOJHEHHUS MpeiaracMoin
3a/1aud, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIMN JIPYTUX YYaCTHUKOB
Jajiora Wil TUCKYCCUH);

pacno3HaBaTh HeEBepOaJbHbIE CPEJCTBA OOIIECHMS, TNOHMMATh 3HAYCHUE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MIEPErOBOPHI;

BJIAJETh Pa3IU4YHBIMU CHOCOOaMU OOIEHUS M B3aUMOJICUCTBUS, MOHUMATh
HaMEpEHUs IPYTUX JIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme popMyIrpoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eATeJIbHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYILECTBA KOMAaHAHOW W WHAMBUIYATbHON
paboThI IPH pelIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS NPU PEIICHUHU YIeOHOH 3a1a4u;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
UHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WJIeHA KOJUIEKTUBA;

OpUHUMATh  I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,



pacnpenensaTb poyid ¢ Y4ETOM MHEHHH YYacTHHKOB, OOCYKJIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHHUBATh KaYECTBO CBOETO BKJIAJa U KaXKAOT0 YYaCTHHKA KOMAH bl B OOIIHIA
pe3yJsbTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npearaTb HOBBIE IPOEKThI, OLEHUBAaTh HUIEH C MO3ULUU HOBU3HBI,
OpPUTHHAIILHOCTHU, MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OsgJ1aieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

1) camoopranu3amnus:

UCIIONIb30BaTh OMOJOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MNpoOJIeM U UX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYAIHIX;

BbIOMpaTh HA OCHOBE OHOJIOTMYECKUX 3HAHUI LEJNEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOUX JAEMCTBMSIX M MOCTYNKaxX MO OTHOLIEHUIO K KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 37JOPOBBIO OKPYIKAIOIINX;

CaMOCTOSITENIbHO OCYUIECTBIIATh MMO3HABATEIbHYIO AESTENbHOCTb, BBISIBIATDH
npo0JieMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a7]aui B 00pa30BaTeIbHON
JESATEIIbHOCTH U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITEJIbHO COCTABJIATS IIJIaH PELIEHUS ITPOOIEMBI ¢ YUETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIUPOKOH SPYIUIUH B
pa3HbIX 00JacTAX 3HAHWI, NOCTOSHHO NOBBIIIATH CBOM O0pa30BaTEIbHBIA U
KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJE€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, MX PE3YJIbTaTOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI peICKCUU I OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHUS;

YMETh OLIEHUMBAaTh PUCKM U CBOEBPEMEHHO IPUHHUMATh PEIICHUS M0 UX
CHIDKEHHIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHalu3e pe3yJbTaToB
JeSITEIbHOCTH;



3) npuHsiTHE ce0s U APYTHUX:

OPUHUMATD ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIU3€ pPe3yJbTaTOB
NESITENIbHOCTH;

IpU3HABaTh CBOE MIPABO U NPABO APYTUX HA OIIUOKHU;

pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeIoBeKa.

IMPEAMETHBIE PE3YJ/IbTATDBI

[IpenmeTtHbie pe3ynbTaThl ocBoeHuss nporpamMmbl COO mo Ouoioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT cnienupuueckue ajsi yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHMSI, YMEHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JEATEIBHOCTH MO MOJIYYCHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3iMuYHBIX Y4E€OHBIX CUTYallUsiX, a TaKkKe B peallbHbIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouoiorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABICHBI 10 ToAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE M POJM OMOJIOTUU B CHUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHUHbI MHpPa M HAy4YHOTO MHUPOBO33pPEHHMS, O BKJIAJAE POCCUUCKUX U
3apyOeXHBIX Yy4YEHBIX-OMOJIOrOB B pa3BUTHE OHOJOTUH, (YHKIUOHATHHOU
IPAMOTHOCTH Y€JIOBEKA JIJISl pEILIECHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpBbIBaTh COACpNKAHHE OMOJIOTMUECKUX TEPMHUHOB M TMOHSITHIA:
YKW3Hb, KJIETKA, OpTaHu3M, MeTa00JI13M (OOMEH BEIIIECTB U IIPEBPaIlCHUE SHEPTHH ),
roMeoctas (CaMmoOperyisiiusi), YypOBHEBas OpraHu3alus O KUBBIX  CHUCTEM,
CaMOBOCHPOU3BEAECHHUE (PEPOLYKIHS ), HACIEACTBEHHOCTh, U3MEHUYMUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopur (KJIETOYHAs, XPOMOCOMHAas,
MyTallMOHHAS, IEHTpaJibHasg JOrMa MOJIKYJIApHON Ouonorun), 3akoHbel (I
Meunnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1IeHTpax MHOTooOpas3us u
MPOUCXOKICHUS KyJIbTYpHbIX pactenuit H. 1. BaBuiioBa), onpenensiT rpaHULIbI KX
IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOMIOJEHUE U
ONMCAaHHUE JKMUBBIX CHUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTMUYECKOT0 3KCIIEPUMEHTA, BBIIBI)KEHUE TUTIOTE3bI, BHISBIICHUE 3aBUCUMOCTH
MEXIYy HCCIAEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJYUYEHHBIX PpPE3yIbTaTOB,
UCITOJIb30BAaHHBIX HAYYHBIX MOHATHUNA, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BBIBObI
Ha OCHOBAaHMHU MOJIYYEHHBIX PE3YyJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKN BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapHWoOT, OJHOKJIETOYHBIX W MHOTOKJIIETOYHBIX OPTaHW3MOB, OCOOCHHOCTU
IPOLIECCOB: OOMEHa BEIECTB U MPEBpAIICHUS dHEPIUU B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M JHEPreTHYECKOro OOMEHa, XEMOCHMHTE3a, MHUTO03a, Meio3a,
OIUTOIOTBOPEHUS, PAa3MHOKCHHsS, WHIUBUAYAJTbHOIO PAa3BUTHSA OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATHh TOJyYCHHbIC 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
MIPOIIECCOB W SIBJICHWM, /ISl TPUHATHS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPYKAIOIIMNX JIFOJCH, COOJII0ICHNS HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KarOIIeH
IPUPOIHON cpefie, MOHUMaHWe HEOOXOMMMOCTH WCIOJIb30BAHUS JIOCTHKEHUN
COBpEeMEHHOW  Owojoru ¥ OMOTEXHOJOTHMH  JJIi  PalMOHAIBHOTO
TIPUPOOTIOIH30BAHHS,

YMEHHE pemaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJadydl Ha MOHO- W
TUTHOPUHOE CKpEIMBAaHUE, CIICIUICHHOE HACJIeIOBaHUE, COCTABJIATh CXEMBI
MOHOTHOPHIHOTO CKPEIUBAHUS ISl TIPEACKA3aHUs HACJICIOBAHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBITIOIHITH J1A00paTOpHBIE M MPAKTUYECKHE DPAaOOTHI, COOIIOIAThH
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETHUPOBATH WH(OOPMAITUIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYIO TICEBIIOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(pOpMaIMu, HayqYHO-MOMYJISIPHbIC
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNA B OHMOJIOTHH,
MEANIMHE, OMOTEXHOJIOTHH,

yMEHUE CO03/1aBaTh COOCTBEHHBIC IMHCHbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMONIOTHIECKYI0 MH(GOPMAITUIO U3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO
UCTIONIb30BaTh IOHATUHHBIN armapar OHOJIOTHH.

[IpenMeTHbIC pe3yabTaThl OCBOEHUSI ydeOHOro mpeamera «buomorus» ¢ 11
Kjlacce TOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUA O MECTE U POJU OUOJIOTHUHU B CHCTEME HAYYHOTO
3HAHHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHMCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
TPAaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUs KU3HCHHBIX 337124,

yYMEHUE PACKPHIBATH COACP)KaHNE OMOIOTHUECKIX TEPMUHOB U TIOHSTUM: BUI,
MONYJISIIUs, TEHO(DOHM, HBONIONHUS, ABWXKYIIUE CHIbl ((PaKTOPhI) HBOJIIOLNH,
MIPHUCIIOCOOICHHOCTh OPTaHW3MOB, BHI000pa30BaHME, JKOJIOTHUYECKHE (PaKTOPHI,
DKOCHCTEMa, TMPOMYIEHTHI, KOHCYMEHTBHI, PpEIYyLEHThl, IIeMd TMHUTAHUA,
AKOJIOTHYECKas upamMua, OMoreoeHos, onocdepa;



YMEHHE H3JaraTh OHOJOTUYECKUE TEOpPHH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHs SBOJNIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTU
(3apoapieBoro cxonacrea K. M. baspa, depenoBaHusi IJIaBHBIX HANpaBICHUNA W
nyteit spomornuu A. H. CeepiioBa, yuenus o ouochepe B. . Bepnanckoro),
ONpeEATh TPAHULIBI KX TPUMEHUMOCTH K KMUBBIM CHUCTEMaM;

YMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
OMMCAaHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHHM, OpPraHU3alMs U MPOBEACHHE
OHOJIOTUYECKOT0 IKCIIEPUMEHTA, BbIIBUKEHHUE TUIIOTE3bl, BHISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIMYMHAMHU, OOBSCHEHHE IOJYYEHHBIX pE3YyJbTaTOB,
UCIIOJIb30BAHHBIX HAYUYHBIX MOHATUNA, TEOPUN M 3aKOHOB, YMEHHUE JI€JIaTh BBIBOJIbI
Ha OCHOBAHHHM TMOJYYCHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTUYECKUX
00OBEKTOB: BHJIOB, TMOMYJSIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreolleHO30B M HJKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTU
OpraHM3MOB, JEUCTBUSA 3KOJOTHYECKHX (PAKTOpPOB HA OpraHU3MbI, MepeHoca
BEIIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaxX, aHTPONOTEHHBIX HM3MEHEHHH B
IKOCUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB M OHOTCOXHMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSATH MOJIyYeHHbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTHUYECKUX
IIPOLIECCOB U SIBJICHWM, IJI NPUHATHS NMPAKTUYECKUX PELIECHUH B IOBCEIHEBHOU
KU3HM C 1IeJIblI0 o0ecreyeHus: 0e30IMacHOCTH CBOETO 3[0pOBbsi M 370POBbA
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM I'PaMOTHOTO TTOBEACHUS B OKPYXKaroIen
OPUPOAHON cpefe, MOHMMaHWEe HEOOXOAMMOCTH UCIOJIb30BAaHUSL JOCTHUXKEHUN
COBPEMEHHOM OMOJIOTHH /JIsl PALlMOHAIBHOTO MPUPOIOTIONH30BAHMS;

YMEHHE pelaTh dJeMEHTapHble OMOJIOTMYECKUE 33/a4d, COCTABISATH CXEMBI
NepeHoca BeIIeCTB U SHEPTUH B dKocHcTeMax (LeNu MUTaHus);

YMEHUE BBIMOJHATH JIA0OpaTOpHbIE M MpakTUYecKue padoThl, cOOJ0IaTh
npaBuiia Ipu padoTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETUPOBATH HHOOPMALIHIO
OMOJIOTHUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO I[ICEBJOHAYYHBIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpECTBa MacCOBOM MHGOpPMAIK, HAYYHO-TIONYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  rJ00aJbHbIE  SKOJOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIIEHMUS,
0000111258 OMOJOTHYECKYI0 MH(OPMAILIMIO W3 HECKOJBKHUX MCTOYHHUKOB, TPAMOTHO
UCI0JIb30BATh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHnue pa3aeoB U TeM nudpoBbie
Ne i/ P Kontpoabnbie IIpakTnueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 b 2 .
HOSIOTIA fak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cUCTEMBI U UX OpraHU3aIus 1 bubnnorexa LIOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB M CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
4 FKHM3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXeHUE U THANBUYAIbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 2 15 bubnuotexa [JOK
OpPraHu3MoOB ' https://m.edsoo.ru/7{41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 but6mmoreka [IOK
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aeiioB U TeM udpoBLIe
Ne i/l P Konrpoabnbie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
bu6mmoreka [IOK
1 1
IBOIMOUKOHHAS GHOOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUE U pa3BUTHE KU3HHU Ha 9 0.5 bubnnorexa [HOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 Opra"uusMel 1 OK arolas cpena 5 1 bubmorexa LOK
p PyKarot pe https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo0111ecTBa 1 HKOJIOTHUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/Tf41ccT4
bu6mmoreka [IOK
P 2
> C3CPBHOC Bpemit https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME



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




IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoxka Kontpoabnbie IIpakTuueckue A p
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Meto1bl TO3HAHUSA KUBOUW TPUPOIBI.
[TpakTuyeckas padora Ne 1 bubnuoreka [IOK
1 «HMcnonp30BaHuE Pa3IMYHbIX 1 0.5 06.09 | 08.09 https://m.edsoo.ru/863e
METOJ0B IIPU U3YUYECHUU 6122
OMOJIOTHYECKUX 00BEKTOB
bu6mmoreka [IOK
https://m.edsoo.ru/863¢
2 buonorus B cucreme Hayk 1 13.09 | 15.09 6122
https://m.edsoo.ru/863e
632a
bu6mmoreka [IOK
https://m.edsoo.ru/863¢
3 buonorus B cucreme Hayk 1 20.09 | 22.09 6122
https://m.edsoo.ru/863e
632a
buonoruueckue cuctemsl, MpoLeCcChl bubmorexa [TOK
4 - 1P 1 27.09 | 29.09 https://m.edsoo.ru/863¢
1 UX U3y4CHHE 6564
bu6mmoreka [IOK
5 benxu. CoctaB u cTpoeHue 0enkoB 1 04.10 | 06.10 https://m.edsoo.ru/863¢
6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

XUMHUYecKnuil cocTaBs KiIeTKU. Boma u

Bbu6nuoreka [JOK

6 11.10 | 13.10 https://m.edsoo.ru/863¢
MUHEPAIBHBIE COJIN
674¢
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
pabota Ne 1 «M3yuenue bubmorexa HOK
7 } . 0.5 18.10 | 20.10 https://m.edsoo.ru/863e
KaTaJIUTHYECKON aKTUBHOCTHU 6b72
(bepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTasasbl)»
Bbu6nuoreka [JOK
8 Yraesoapl. JInnuast 25.10 | 27.10 https://m.edsoo.ru/863e
6870
Bbu6nuoreka [JOK
9 Hykneunosbie kucinorsl. ATD 08.11 | 10.11 https://m.edsoo.ru/863e
6d5¢
bu6mmoreka [IOK
HcTopust u MmeToabl N3ydeHus
10 15.11 | 17.11 https://m.edsoo.ru/863¢
kieTku. Knerounas teopust
6e88
1 Krerka kak nenoctHas xKuBast 11 | 2411
cucTema
CrtpoeHnue 3ykapuoTH4eCKOn
kietku. JlabopaTopHas padora Ne 2 Bubmnoreka LIOK
«M3ydeHne cTpoeHUs KIETOK https://m.edsoo.ru/863e
12 pacTeHui, )KUBOTHBIX, TPHOOB 1 0.5 29.11 | 01.12 6ff0

OakTepuil o1 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax 1 ux
OTTMCaHHE»

https://m.edsoo.ru/863e
716¢



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

Bbu6nuoreka [JOK

13 OOMeH BelIeCTB WU METa00IU3M 06.12 | 08.12 https://m.eds00.ru/863¢
766¢
Bbu6nmuoreka [JOK
14 ®doTocuHTE3. XEMOCHUHTE3 13.12 | 15.12 https://m.edsoo.ru/863¢
7¢98
bu6mmoreka [IOK
15 DHepreTUIecKuii 0OMeH 20.12 | 22.12 https://m.edsoo.ru/863e
7aae
’KuzHeHHbIN UK KISTKU. [{enenue
KJIeTku. MuTo3. JIaboparopras bubmuorexa [JOK
16 pabora Ne 3 «Habmronenne MuTo3a B 0.5 27.12 | 29.12 https://m.edsoo.ru/863e
KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha 7dc4
TOTOBBIX MUKpPOITpemapaTax»
bu6mmoreka [IOK
b 0 .P
17 MOCHIHTES DEKA. Tearis 10.01 | 12.01 https://m.edsoo.ru/863¢
MaTPUYHOTO CHHTE3a
796¢
Bbu6nuoreka [JOK
18 Tpancnsanus — OnocuHTe3 Oenka 17.01 |19.01 https://m.edsoo.ru/863¢
796¢
Hexnerounsie popmbl )xu3HU — bubmorexa [IOK
19 P 24.01 | 26.01 https://m.edsoo.ru/863¢
BHPYCHI 7540
bu6mmoreka [IOK
https://m.edsoo.ru/863e
20 @OpMBI pa3sMHOKEHUS OPraHU3MOB 31.01 | 02.02 81b6

https://m.edsoo.ru/863¢e
831e



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

Bbu6nuoreka [JOK

21 Meiios 07.02 | 09.02 https://m.edsoo.ru/863¢
Tf4a

OO0pazoBanue 1 pa3BUTHE OJIOBBIX
KJ1eTOK. OII00TBOPEHUE.
Jlaboparopuas padota Ne 4 bubmorexa LHOK

22 0.5 14.02 | 16.02 https://m.eds00.ru/863¢
«M3ydeHune cTpoeHHs MOJIOBBIX S 1b6
KJICTOK Ha TOTOBBIX
MUKpOITpenaparax»
WuauBuyanbHOE pa3BUTHE bubmorexa HOK

23 OpraHI3MOB 21.02 | 23.02 https://m.edsoo.ru/863¢

8436

TeneTiKa — Hayka o bubmmoreka [JOK

24 28.02 | 01.03 https://m.edsoo.ru/863¢
HACJICJICTBEHHOCTH W U3MEHUYNBOCTH 2602
3aKOHOMEPHOCTH HACIIEOBaHUS bubmmoreka [JOK

25 MPU3HAKOB. MOHOTHOpHTHOE 06.03 | 15.03 https://m.edsoo.ru/863e
CKpelluBaHue 8878
JluruOpuHOE CKpeIuBaHue. 3aKoH bubmmoreka [JOK

26 HE3aBUCUMOI'0 HACJIEAOBaHUS 13.03 | 22.03 https://m.edsoo.ru/863e
IIPU3HAKOB 89a4
CuemnieHHOE HaclIe/1I0BaHHE
npu3HakoB. JlabopaTtopHas pabota
No 5 «M3yuenune pe3ynbTaToB bubmorexa HOK

27 0.5 20.03 | 05.04 https://m.edsoo.ru/863¢

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKPCIIHUBAHUS Y IPO30(HIIBI HA
TOTOBBIX MHKpPOITperapaTaxj

8c60



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

T'eneruka noma. Hacienosanue

Bbu6nuoreka [JOK

28 03.04 | 12.04 https://m.edso0o.ru/863¢
MIPU3HAKOB, CIICTNICHHBIX C MTOJIOM
8c60
N3menunBocTh. HeHacnencTrBeHHas
M3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. zyuenue bubnmorexa LIOK
29 - yq\, 0.5 10.04 | 19.04 https://m.edsoo.ru/863¢
MOAN(GUKAITMOHHOW U3MEHYMBOCTH, Sofe
MMOCTPOEHUE BAPUAIMOHHOTO psa U T
BapHaIlMOHHON KPUBOM»
HacnencTeHHas ”3MEHYHBOCTb.
Jlaboparopuas padota Ne 7 bubmorexa LOK
30 . c 0.5 17.04 | 26.04 https://m.edsoo.ru/863e
«AHaNM3 MyTanuil y 1po30¢uis Ha Sofe
TOTOBBIX MUKPOIIPENapaTax» T
Bbu6nuoreka [JOK
31 I'eneruka yenoBeka 24.04 | 03.05 https://m.edsoo.ru/863e
8d78
PeseprubIil ypok. O600611eHIE 10
32 teme «HacneacTBeHHOCTD U 08.05 | 10.05
W3MEHUYUBOCTH OPTaHU3MOBY
bu6mmoreka [IOK
33 Cenekius Kak HayKa U IpoLece 15.05 | 17.05 https://m.edso0o.ru/863¢
9214
MeTob U JOCTHUKESHHUS CeTICKITUN bubmmorexa [IOK
34 . 22.05 | 24.05 https://m.edsoo.ru/863e
pacTeHHId U KUBOTHBIX
9214
Bbu6nuoreka [JOK
buorexHomorus kak orpacib
35 22.05 24.05 https://m.edsoo.ru/863e

MIPOU3BOJICTBA

9336



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

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

35




11 KIIACC

Kosaun4yecTBo 4acos DJIeKTPOHHbIE
aTra uudposbie
Nen/m | Tema ypoka Kontpoabubie IIpakTuueckue a p
Bcero U3y4YeHUS o0pa3oBaTte/ibHbIE
padoTsI padoThI
pecypchl
DBOJTIO €To/Ibl €€
1 BOJIFOLIMSL 1 METOIbI 1 03.09 | 05.09 bubmuorexa [JOK
U3y4EHUS https://m.edsoo.ru/863ea20e
Hcro as
) TOPUS P BI/‘IITI/ISI 1 15.09 | 12.09 bubmmoreka [IOK
MIPEACTABJICHUH 00 IBOJIIOITUH https://m.edso0.ru/863e€9570
Bbu6nmmoreka [JOK
3 M 1 22.09 | 19.09
HKPOIBOHOTHIA https://m.edsoo.ru/863e9¢cle
[Tonynsiius Kak 35ieMeHTapHas
€MHUIIA BUJIA U HBOJIIOLUH.
Bbu6nmuoreka [JOK
4 Jla6 6ora Ne 1 1 0.5 29.09 | 26.09
abopatoprias pabota https://m.eds00.1ru/863e¢99c6
«CpaBHeHHE BUIOB 1O
MOP(}OIOTHUECKOMY KPUTEPHIO»
5 JIBr>Ky1me cuiibl (371€eMEHTapHbIE | 06.10 | 03.10 bubmmoreka [JOK
(baxTOpBHI) FBOTIOLUT https://m.edsoo.ru/863e9da4
Ecrecte it oTOOp U ero
6 TECTBEHHBI OTOOD U er 1 13.10 | 1010 bubanorexka HOK
(bopMsI https://m.edsoo.ru/863e¢9ed0
Pe3ynbTarhl HBOIIONUN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB
U BUJI000pa30BaHKE. Eub 1OK
nonnorTeka
7 Jlab 6ota Ne 2 1 0.5 20.10 | 17.10
abopatopras pabota 2 https://m.edsoo.ru/863e9fde
«Omnucanne NpUCcIocoOTICHHOCTH
OpraHu3ma M €€ OTHOCUTEIBHOIO
XapaxkTepa



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

Hanpasnenus u mytu

Bbu6nmuoreka [JOK

pa3BUTHE KU3HU HA 3eMIIe»

8 27.10 | 24.10
MAaKpO3BOJOINA https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOIIONINN 03.11 | 07.11
Hcro 3 a 3emie
10 TOpHA >KH T A SEMITE 10.11 | 14.11
METO/IbI €€ N3YUCHUS
1 ['unore3bl npoucxoXaAeHUS 1711 | 21.11 bubmmoreka [IOK
’KU3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
Pa3 € XKU3 a3
12 BUTHE )XHU3HU Ha 3eMJie 10 2411 | 28.11 bubmuorexa [JOK
3pam U nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOTIOIUN
pPacTUTEIBLHOTO U YKHBOTHOTO
a. [Ipa eckas pabota Ne 1
13 mupa. [IpakTuueckas padot 0.5 01.12 | 05.12 bubnnorexa HOK
«M3yueHne uckomaembIx https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHUI U )KUBOTHBIX
B KOJUTCKIIHSX
CoBpeMeHHas cuctema
14 BPEMEHHAsI CUCTEM 08.12 | 12.12 bubmmoreka [JOK
OpPraHUYECKOTO MHUpPa https://m.edsoo.ru/863ca48e
15 DBOJTIOLIMS YEJIOBEKA 1512 | 19.12 bubmuorexa [JOK
(arTpOMOTeHE3) https://m.edsoo.ru/863eac2¢
16 JBuokyriue cuibl (paKkTophl) 2212 | 26.12 bubanorexka HOK
AHTPOIIOTEHE3a https://m.edsoo.ru/863ead44
OcHOBHBIE CTa, 3BOJIIO
17 HOBHBIC CTAMI SBOTONIH 29.12 | 09.01
YeJIOBeKa
13 UYenoseueckue pacsl 1 12.01 | 16.01 bubmmoreka [IOK
NPUPOHBIE ANANITALUU YEIOBEKA https://m.edsoo.ru/863eaea2
PeseprubIil ypok. O60011eHIE TIO
19 Teme «BO3HUKHOBEHUE U 19.01 | 23.01



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
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https://m.edsoo.ru/863eaea2

20

DKoJorus Kak HayKa

26.01

30.01

21

Cpensl oOuTaHus u
9KOJIOTHYECKHE (aKTOPBHI

02.02

06.02

bu6mmorexa [IOK
https://m.edsoo.ru/863eafec

22

AoluoTtndeckue (HaxTopsl.
JlaGopaTopHas pabota Ne 3.
«Mopdonornueckue
0COOCHHOCTH PACTCHUH U3
Pa3HBIX MECT OOUTAHHUS.
Jlaboparopnas pabota Ne 4.
«BnusHue cBeTa Ha POCT U
pPa3BHUTHE YEPEHKOB KOJIEyCay

0.5

09.02

13.02

bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e

23

Buotnueckue paxkropsl

16.02

20.02

bu6mmoreka [IOK
https://m.edsoo.ru/863eb348

24

DKOJIOTUYECKHUE XapAKTEPUCTUKU
nonyisauuy. [Ipakruaeckas
pabota Ne 2 «ITomcuér
IUIOTHOCTH MOIYJISALIMNA pa3HbIX
BHJIOB PACTEHUI

0.5

23.02

27.02

25

Coo0b1ecTBa OpraHu3MoOB —
OHOIIeHO3

01.03

05.03

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

26

DKOJIOTHUECKHE CUCTEMBI
(3KOCUCTEMBI)

15.03

12.03

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

27

OCHOBHBIE ITOKa3aTeIn
YKOCHUCTEMBI. DKOJIOTHYECKHUE
nupamuasl. CBOKCTBA
skocucteM. Cykueccust

22.03

19.03

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863eb5fa

28

[IpupoaHbIE S3KOCUCTEMBI

05.04

09.04

29

AHTpOHOFeHHBIe 9KOCUCTEMBI

12.04

16.04



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

B _

30 nochepa — riaodanpHas 1 19.04 | 23.04 bubmmoreka [IOK
3KOCHCTEMA 3eMITU https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTHU ) 26.04 | 3004 bubanorexka HOK
CyIIeCTBOBaHHs OHochepbl https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3emiun 1 03.05 | 07.05

1 CocymiecTBoBaHUE TPUPOJIBI U 1 10.05 | 14.05 bubmmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PeseprubIil ypok. O606111eHIE

34 teMbl «Coo01iecTBa u 1 17.05 21.05
9KOJIOTHYECKHE CUCTEMBD)

OBILIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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