MYHUNIUITAJIBHOE BIOJUKETHOE OBIIIEOBPA3OBATEJIbBHOE

YUYPEX/IEHUE

CPEIHAA OBIIEOBPA3OBATEJIBHAS IIKOJIA Ne 49 r. TOMCKA
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T.A.IlpynaukoBa
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or «31» aBrycra 2024 r

PABOYASA ITPOTPAMMA

yueOHoro npeamera «buosiorus»
115t ooyuaronuxes 10-11 knmaccoB

(0a30BbIil ypOBEHB)

Tomck 2024



HOACHUTEJBbHASA 3AIIUCKA

Pabouas mporpamma no «buonorun 10-11 kmace» cocTaBieHa B COOTBETCTBUU CO CIEAYIOUMMHU
JIOKYMEHTaMH:

1. ®enepanpHblii 3aK0H 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit

Denepanumn».

2. [Tpuka3 Munnpocsemenust Poccun «O06 yTBepkaeHNN QeaepabHOTO

rOCyJIapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAApTa CpelHero ooiero odpazopanus» ot 17 mas 2012
r. Ne 413 (B pen. [Ipukaza Munnpocsemenus: Poccun ot 12.08.2022 Ne 732)

3. [Tpuka3z Munnpocsemenust Poccun ot 23.11.2022 Ne 1014 «O6 yTBep)aeHUH

(denepanbHOI 00pa30BaTEIHFHON TPOrPAMMBI CPETHET0 O0IIEro 00 pa3oBaAHMS.

4. ITocranoByenue ['MaBHOr0 rocy1apCTBEHHOIO CAHUTAPHOr0 Bpada Poccuiickon

Oenepannn ot 28.09.2020 Ne 28 «O06 ytBepkaenun canutapubix mnpaBuin CII 2.4.3648-20
«CaHUTapHO-AUIEMHUOJIOTMUECKE TpeOOBaHUS K OpraHM3alMsIM BOCHUTAaHUS U OOy4yeHUs, OTIbIXa U
0370pOBJICHUS NeTer u Mojoaexn» (BMecTe ¢ «CII 2.4.3648-20. CanuTapHbIe MTpaBUia...»).

5. [TocranoBnenue ['maBHOTO roCy/IapCTBEHHOTO CAHUTApPHOT0 Bpaua Poccuiickoit

@enepauun ot 28 suBaps 2021 r. Ne 2 «O6 yTBepkaeHUN caHUTapHbIX npaBui U HopM CanlluH
1.2.3685-21 «I'urueHuvecKkue HOPMATHUBBI M TpeOOBaHUS K oOOECHEeYeHHI0 Oe30macHOCTH W (MJIK)
0e3BpeqHOCTH AJIs YesoBeKa (JaKTOPOB CPelbl OOUTAHUS Y.

6.  Ilomoxenwme o padoueit mporpamme MBOY COLI Ne49 r. Tomcka.

1. YueOuspiii mman MBOY COL Ne49 r. Tomcka

8. Kanennapnsiit yuebnsiii rpaguxk MBOY COIL Ne49 r. Tomcka 2023 -2024 y4eOHBbIi rof.

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - 6Mosiorus) Ha ypoBHE CpeIHEro 00IIero
oOpa3oBanus pazpaboTana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 ob6pa3zoBanuu
B Poccuiickoit ®enepanun», ®I'OC COO; Paboueit mporpaMMbl cpenHero odmiero o0pa3oBaHHs IO
ouonorun ans 10-11 kmaccoB obpas3oBarenbHBIX opranuzanuil. Konuenuuu npernogaBaHusi yueOHOrO
npeameTa «bronorus» 1 OCHOBHBIX MOJNIOKEHUH (enepanbHoil pabodeil mporpaMMbl BOCIIUTAHUS.

ITpu pa3paboTke mporpaMmbl 10 OHOJIOTUU TEOPETUYECKYIO OCHOBY ISl OMPEAEIICHHs TIOIXO0/I0B K
(GopMHpOBaHUIO conaep)KaHUA ydeOHoro nmnpeamera «buosmorus» COCTaBWIIM: KOHLENTYallbHbIE
nonoxenuss ®I'OC COO o B3aMMOOOYCIOBICHHOCTH II€NEH, COAep)KaHUs, Pe3ylIbTaTOB OOy4YCHHUS H
TpeOOBaHUIl K YpPOBHIO IOATOTOBKM BBIYCKHHUKOB, IOJOXEHHS 00 OOmMX WLEensIX M HpHHIMIAX,
XapaKTEepU3YyIOIINX COBPEMEHHOE COCTOSIHME CHCTEMbI cpeqHero oluiero oOpa3oBaHus B Poccuiickoii
®denepannu, a Takke MOJIOKEHUS O crielu(puke OMOJIOruM, e€ 3HaYCHUH B MTO3HAHUM KUBOW MPUPOIBI U
o0ecrieueHur CyILIEeCTBOBaHUS 4ejoBeueckoro obmiectsa. CorlacHO Ha3BaHHBIM  IOJOXKEHHUAM,
OIpeNieNIeHbl OCHOBHBIE (DYHKIIMHU MPOTrpaMMBbI IO OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Ha€T MTpeACTaBICHUE O Iensix, o0 oOmieil crpateruun o0O0y4eHHs,
BOCIIUTAHUS M Pa3BUTHS OOydYarOUIMXCS cpeacTBaMu ydeOHoro mnpeamera «buomnorus», ompenemnseT
o0si3aTeNbHOE TMPEAMETHOE COAEpXKaHHe, €ro CTPYKTYpy, pacmpeleieHHe IO paszlelaM U Temawm,
PEKOMEHIyeMYIO IMOCIEeIOBATEIbHOCTh M3YYCHHUS y4eOHOro marepuana ¢ y4€TOM MEXKIIPEAMETHBIX H
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM 00pa3oBaTENbHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEU
00y4JarOIIMXCsl.

B mporpamMe 1mo OHMONOrMM TaKKe YYMTHIBAIOTCS TPeOOBaHHUSA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeAMETHbIM U IPEIMETHBIM pe3yibTaTaM o0ydeHHs B (POPMHUPOBAHUU OCHOBHBIX BUAOB y4eOHO-
MO3HABATENIbHOM  J1eATEeIbHOCTH/yUyeOHBIX JEWCTBUNA OO0yYaromMXCs IO OCBOEHHIO COJIEp)KaHUS
OHMOIOrMYecKoro oopa3oBaHMUsL.

B mporpamme mno Ouomoruu (10-11 xmaccel, 0a30BbIi ypOBEHB) peajM30BaH MPUHIUI
IIPEEMCTBEHHOCTU B U3YYEHUU OMOJIOrMH, Oj1arofaps 4ueMy B HEM IMpOCMaTpUBAETCsl HAIIPABJIEHHOCTh Ha
pa3BUTHE 3HAHUH, CBA3aHHBIX C (OPMUPOBAHMEM €CTECTBEHHO-HAYYHOI'0O MHUPOBO33PEHUS, IICHHOCTHBIX
OpHEHTALUH JIMYHOCTH, SKOJOIMYECKOIO MBIIIICHUs], MPEACTABIEHUN O 340pOBOM 00pase U3HU U



OepeXXHbBIM OTHOIIEHHMEM K OKpyxkaromieil mnpupogHoit cpeae. I[lostomy Hapsny ¢ u3ydeHHEM
00111e0M0JIOTNYECKUX TEOPUil, a TaKKe 3HAHUHM O CTPOEHHM KMBBIX CUCTEM PAa3HOTO PaHIa U CyIIHOCTH
OCHOBHBIX IIPOTEKAIOIIUX B HHUX IHPOLECCOB B MporpaMMe IO OHOJIOrMM YAEICHO BHHMAaHUE
UCIIOJIb30BAHUIO MOJyYEHHBIX 3HAHUN B MOBCEIHEBHOW JKU3HU /ISl PeLICHUs IPUKIIAIHBIX 3a]1a4, B TOM
yucne:  NpoQUIAKTUKKA  HACJIEACTBEHHBIX  3a00JeBaHMN  4YeJIOBEKa,  MEAMKO-T€HETHYECKOro
KOHCYJIbTUPOBaHUS, OOOCHOBAaHHS SKOJOIMYECKH I1eJIeCOO0pa3HOro IOBEACHHUS B  OKpY’Karolei
IPUPOJHON Cpesie, aHaIN3a BJIUSHUS XO3HCTBEHHON EATEIbHOCTH Y€J0BEKa HAa COCTOSHUE PUPOIHBIX
U UCKYCCTBEHHBIX 9KOCHCTEM. Y CHJIEHHE BHUMAHUS K IPUKJIaIHOM HaMlpaBJICHHOCTH y4eOHOr 0 MpeaMeTa
«buonorus» NPOAMKTOBAHO HEOOXOIUMOCTHIO OOECHeUeHHs YCIOBUM Ui pelleHus OJHOM U3
aKTyaJIbHBIX 3a/1a4 IIKOJIBHOI0 OMOJIOTHYEcKOoro odpa3zoBaHusi, KOTOpas mpemnosiaraer GOpMUpOBaHUE Y
o0yyaronxcsd CIOCOOHOCTH  aJanTUpPOBAaThCid K HW3MEHEHHUAM JUHAMMYHO  Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHUpA.

Buonorust Ha ypoBHE cpeaHero ooduiero oopa3zoBaHus 3aHUMaeT BakHoe MecTo. OHa o0ecreynBaet
(dopmMHupoBaHuE y OOy4aroLIMXCs NPEACTaBICHUI O HAy4YHOM KapTHHE MHpa, pacmmpseT U o0oOmaer
3HaHMS O JKUBOW MNpHUpPOAE, €€ OTIMYMUTEIbHBIX MPHU3HAKAX — YPOBHEBOW OpraHM3alMd U 3BOJIIOLIUH,
CO31aéT yCJIOBUS [JIsl: IIO3HAHUS 3aKOHOB JKMBOM HIpUpoAbl, (QOopMHUpOBaHUS (YHKIMOHAIBHOU
IrPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHOro oOpasa J>KHU3HM, 3KOJOIMYECKOIO MBILIUIEHUS,
[IEHHOCTHOI'O OTHOILIEHMS K KHMBOH NMPUPOJIE U YETOBEKY.

BbonbIioe 3HaueHue OMOIOTUS UMEET TakXkKe JUIsl PeLIeHNs] BOCIUTATENIbHBIX M PAa3BUBAIOIINX 33124
cpenHero obuiero o0Opa3oBaHUs, colUanu3anuu oOydaromuxcsa. V3ydeHue Ouonoruu obecnedyuBaer
ycioBUs 111 (GOPMUPOBAHUS MHTEUIEKTYaIbHbIX, KOMMYHHKAIIMOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB,
ACTETMYECKON KYJIBTYpBI, CIIOCOOCTBYET HMHTErpalluid OMOJIOTMYECKUX 3HAHUH C NpPEICTaBICHUSAMH U3
JIpYrux y4yeOHBIX HPEAMETOB, B YaCTHOCTH, (HM3UKH, XUMHM U reorpaduu. HazBaHHbBIE MOJIOKEHHUS O
npeAHa3HaueHUH ydyeOHoro npeamera «buonorus» cocraBUIM OCHOBY JJI ONPENEICHUs IMOAXOJ0B K
0TOOpY U CTPYKTYPHUPOBAHMIO €TI0 COJIEP)KaHUs, IPEICTaBICHHOr0 B IporpaMMe 1o OWOJIOruH.

OTt60p conepxanus yaeOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C TTO3UIIUNA
KYJIbTYPOCOOOpa3HOro MOAX0AA, B COOTBETCTBUH C KOTOPBHIM O0Yy4aroIIMecs JOJKHBI OCBOUTH 3HAHUS U
YMEHHMsSI, 3HAUUMble Uil (opMupoBaHMs OOIIEH KyJIbTYphl, ONpENessioNMe aJeKBAaTHOE MOBEICHHE
YyeNoBeKa B OKpY)Karollel MpupoaHoN cpesie, BOcTpeOOBaHHBIE B TOBCEAHEBHOM KU3HU U MPAKTUYECKON
nesitensHOCTH. Ocoboe MecTo B ATOM CHCTeME 3HAaHHWW 3aHMMAIOT DJIEMEHTHI COJEp)KaHUs, KOTOpbIe
CIIy’)KaT OCHOBOM 111 ()OPMUPOBAHMSI MPEJCTaBICHUH O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHE
MUPa U LEHHOCTHBIX OpPUEHTALMSAX JMYHOCTH, CIIOCOOCTBYIOLUIMX TyMaHM3alMM OHOJOrHYECKOro
o0Opa3oBaHMUs.

CrpyKkTyprpoBaHHE cOlepKaHUsI yueOHOr 0 MaTepuala B IporpamMme 1o OMOoI0ruM OCYLIECTBIIEHO C
y4€TOM IPUOPUTETHOIO 3HAYEHMsI 3HAHUN 00 OTIMUUTEIbHBIX OCOOCHHOCTSIX JKUBOW NPHUPOABI, O €&
YPOBHEBOM OpraHu3alii U SBOJIOLMU. B COOTBETCTBHM C ATUM B CTPYKType Y4eOHOro mnpeamera
«buonorusy BbIEICHBI CIENYIOIIUE coAepKaTeIbHble JMHUU: «buonorusa kak Hayka. MeTosl Hay4HOro
no3HaHus», «Knerka kak Owuosiormyeckas cucrema», «OpraHu3sM Kak OHOJOrMYEcKas CHCTEMa,
«Cucrema 1 MHOroo0Opasue OpraHH4eCKOro Mupa», «IBOJIOUMSA >KUBOM MPUPOABD, «IKOCHUCTEMBI U
HPUCYIINE UM 3aKOHOMEPHOCTU Y.

Ilenp wu3yuenus yueOHoro mnpenmera «buosorus» Ha 0a30BOM ypOBHE — OBJAJCHUE
00Y4arOIMMHCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAJIBHON OpraHU3aliy KHUBBIX CUCTEM PAa3HOI'0 PaHIa
U NpuoOpeTeHrne yMEHUH MCIONIb30BaTh ATH 3HAHMS JJIsl TPAMOTHBIX €HCTBUN B OTHOIIEHUU OOBEKTOB
YKUBOM MPUPOJIBI U PEIICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTikeHue 1enu u3ydeHuss ydeOHoro mpeamera «buonorusy» Ha 6a30BOM  YpOBHE
o0ecreunBaeTcsl pelieHueM CIeAYIOINX 3a/1a4:

OCBOEHHE OOY4YaloIIMMHUCS CHUCTEMbl 3HAHUH O OHOJIOTMYECKUX TEOpHUSIX, YUYCHMSX, 3aKOHaX,
3aKOHOMEPHOCTAX, TMIIOTE3aX, MpaBUiIaX, CIy>KalMX OCHOBOW Il (OPMHUpPOBAHUS MpelCTaBICHUI O
€CTECTBEHHO-HaYy4YHOM KapTHMHE MHMpa, O METOAAX HAyYHOIO MO3HAaHMs, CTPOEHUH, MHOr000pasuu H



0COOEHHOCTSX )KMBBIX CHCTEM Pa3HOrO YPOBHsI OpraHHM3alli, BHIJAIOIINXCS OTKPHITHSIX U COBPEMEHHBIX
HCCIICIOBAHUSX B OMOJIOTHH;

dbopMupoBaHHE Yy OOYydYarOIIMXCS TO3HABATENIbHBIX, HWHTE/UICKTYaJlbHBIX W  TBOPYECKUX
CIOCOOHOCTEH B MPOIECCe aHaIKM3a JAHHBIX O MYTSX Pa3BUTH B OMOJOTMHM HAYYHBIX B3TJISAO0B, UJICH U
MOJIXOJIOB K M3YYCHHUIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpPraHHU3allNH,

CTaHOBJICHHE Yy OOydYarommMxcs oOmeld KyJabTypbl, (DYHKIIMOHAJIBHOH TPAaMOTHOCTH, Pa3BUTHE
YMEHUH OOBACHSTH U OLICHUBATH SIBJICHUSI OKPYXKAIOIIEr0 MUPA )KUBOU MPUPOIHI HA OCHOBAHWY 3HAHUH U
OTIBITA, TIOJTYYEHHBIX ITPU U3YUYECHUU OMOJIOTHH;

dbopMupoBaHUE Y OOYYAIONMUXCS YMEHUW WUTFOCTPUPOBATH 3HAYCHHE OMOJIOTMYECKUX 3HAHUHA B
MPAKTHYCCKON JeATEIbHOCTH YEJIOBEKa, PA3BUTHU COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUH W
arpoOMOTEXHOJIOTHiA;

BOCHUTaHUE YOEKIEHHOCTM B BO3MOXXHOCTH TIO3HAHHMS YEJIOBEKOM JKUBOW  MPHUPOIBI,
HEOOXOIUMOCTH OEpEeKHOTO OTHOLIEHUS K HEW, COONIOJEHUS STUYECKHMX HOPM IMPH MPOBEICHUU
OMOJOTMYECKUX HCCIICIOBAHUMT;

OCO3HAaHHE LIEHHOCTH OMOJOTUYECKUX 3HAHUM JJISI TOBBIIIEHUS] YPOBHS 3KOJIOTMUECKOU KYJIbTYPHI,
JUTst (pOpMUPOBAHUSI HAYIHOT'O MUPOBO33PEHUS;

MIpUMEHEHNE TPHOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCEIHEBHOM JKM3HU JIJISl OLICHKHU MOCIIEICTBUI
CBOECH NIEITEIIBHOCTU IO OTHOIICHHUIO K OKpY)Karollel cpene, COOCTBEHHOMY 3J10pOBbIO, 00OCHOBAaHHE U
coOmroienre Mep mpodUIIaKTUKU 3a00J1eBaHUH.

B cucreme cpeanero obmiero oopazoanus «buonorusy, nzydaemas Ha 0a30BOM YpOBHE, SIBJISETCS
00s13aTeIbHBIM YUEOHBIM MTPEAMETOM, BXOISIIMM B COCTAaB MPEAMETHON 00s1acTu « ECTECTBEHHO-HAyYHbIC
IPEIMETBD.

Jlnst m3ydeHust OnoJiornu Ha 6a30BOM YPOBHE CPEIHEr0 00IIero oopa3oBaHusl OTBOJUTCS 68 4acoB:
B 10 ximacce — 34 vaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).

COILEPKXAHUE OBYYEHUSA

10 KJIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OHOJOTMM C OONIECTBEHHBIMHM, TEXHUYECKUMU M JPYTHMH
€CTeCTBEHHBIMH HayKaMu, ¢puiiocodueil, STUKON, ICTEeTUKON U paBoM. Ponb 6uonoruu B popMupoBaHuu
COBPEMEHHON Hay4yHOU KapTUHBI MUpa. CucTeMa OMOIOrMYECKUX HaYK.

MeTonpl TMO3HAaHMS SKUBOM MpUPOABI (HAOMIOJEHUE, HKCIEPUMEHT, OINMCAaHUE, H3MEpEHHUE,
KJIacCU (pUKaLUsl, MOAECTMPOBAHUE, CTATUCTHYECKass 00pabOoTKa JAHHBIX).

JdeMoHcTpanuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbios, k. Yorcon u @. Kpuk.

Tabmuis! 1 cxembl: «MeTobl TO3HAHUS KUBOU IPUPOIBI».

JIabopaTropHble H NpaKTHYECKHE PA0OThI:

ITpaktuueckas pabora Ne 1. «Mcnonp3oBaHue pa3IMYHbIX METOJOB IPU U3YYEHUH OMOJIOIMYECKUX
00BEKTOBY.

Tema 2. 7)KuBble cUCTEMbI M UX OPraHU3auusl.

JXusele cuctembl (6nocucTeMbl) Kak MmpeaMeT u3ydeHust ouonorud. OTIMYHe KUBBIX CHCTEM OT
HEOPraHUYECKON MPUPOIBI.

CpoiicTBa O6MOCcHCTEM M HX pa3HooOpa3ue. YPOBHU OpraHu3allMd OMOCHCTEM: MOJIEKYJISPHBIH,

KJICTOYHBIMH, TKaHEBBIH, OpraHU3MEHHBIM, MOMYJIALIMOHHO-BUI0BOM, 9KOCH CTEMHBIM
(OuoreonieHOTUY€CKUI), OMOCEPHBIA.
JdemMoHcTpanum:

Tabmus! 1 cxembl: «OCHOBHBIE IPU3HAKU KU3HUY», « YPOBHU OPraHU3alUU KUBOU MPUPOIBD.
Oo6opynoBanwue: Mojaenb moekyisl JIHK.
Tema 3. XumMu4ecKknii COCTaB M CTPOCHUE KJIETKH.



XUMHUYECKHI COCTaB KJIETKH. XUMUYECKUE 3JIEMEHThI: MaKpO3JIEMEHTHI, MUKPO3JIeMeHThl. Bona u
MUHEpaJbHbIE BEILIECTBA.

OyHKIMU BOJIBI 1 MUHEPAJILHBIX BellecTB B kieTke. [logaepxxanue ocMmoTnueckoro 6ananca.

benku. CoctaB m crpoeHue OenKOoB. AMUHOKHCIOTHI — MOHOMepbl OenkoB. HezameHumbie u
3aMEHUMBIC AMUHOKHCIOTHl. AMHHOKHCIOTHBIM COCTaB. YPOBHHU CTPYKTYphl OCJIKOBOH MOJIEKYJIBI
(nepBUYHas, BTOpPHYHAs, TPETUYHAs U YETBEPTHYHAS CTPYKTypa). XUMHYECKHE CBOHCTBAa OEJIKOB.
buonornyeckue pyHKIMM OENKOB.

depmeHTHl — OHonornyeckue karaauzatopbl. CTpoeHune pepmMeHTa: akTUBHBIN LIEHTp, CyOCTpaTHas
cneunuunocts. Kodpepmentsl. Butamunsl. OTnununst GepMeHTOB OT HEOPraHUYECKUX KaTalu3aTopoB.

VYrieBoasl: MOHOCaxapu bl (TJIF0K03a, pubo3a U 1e30Kcuprd03a), Arucaxapuasl (caxaposa, JaKTo3a)
U Tonrcaxapusl (Kpaxmal, MIMKOTeH, euToo3a). buonorndeckue GyHKIIUU yTieBOI0B.

Jlumuner: TpurmUIepuan, Gochomunuabl, crepounsl. [uapoduabHO-THAPOPOOHBIE CBOKCTBA.
buonornueckne Qynkuum smnuaoB. CpaBHEHHE YIJIEBOAOB, OCIKOB W JIMMUAOB KaK HCTOYHHKOB
DHEPrUH.

Hyxnennossie kuciotsl: JJHK u PHK. Hykneotunsl — MOHOMeEpBI HyKJI€MHOBBIX KUciIOT. CTpoeHue
u pynkuuu JTHK. Ctpoenne u ¢pynkuuu PHK. Bunet PHK. AT®: crpoenue u pyHKIMH.

[MuTtonorus — Hayka o kijeTtke. KietouHas teopus — npumep B3auMOJEHCTBUS UJeH U (PAKTOB B
Hay4YHOM MO3HAaHUU. MeTOo/Ibl U3y4EeHUS KIETKH.

Knerka kak menoctHas xuBas cucrema. OOmuMe NpU3HAKH KIETOK: 3aMKHYTas HapyxXHas
memOpana, Mmonekyibl JIHK kak reneTnueckuit anmapat, cucTemMa CUHTE3a Oelka.

Tunel  KJEeTOK:  dykKapuoTuyeckas U mpokapuoruueckas.  OCOOEHHOCTH  CTPOEHUs
MPOKApPUOTUYECCKON KieTkn. Kierounas crenka Oakrepuii. CTpoeHHE DYKapUOTHYECKOM KJICTKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON M TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KIJIETOK — KJIETOYHAas CTEHKAa, TJUKOKAIUKC, HUX (QYHKIUH.
[Tnazmatnyeckas memOpaHa, e€ cBoiicTBa u ¢pyHkuuu. [{utomnasma u e€ opranonasl. OqHOMEMOpaHHBIE
opranouasl kietku: OIIC, anmapatr [onbmxu, Jm30ocombl. [lolyaBTOHOMHBIE OpPraHOMIBI KJIETKH:
MUTOXOHAPUH, TIacTUbl. [Iponcxoxaenne MUTOXoHApUi U miuactua. Buasl mnactua. HememOpanHble
OpPraHOWbI KJIETKH: pPHOOCOMBI, KJIETOUHBIA IEHTP, IEHTPUOJU, PECHUYKH, XKIYTUKH. DyHKINUH
OpPraHoOWJI0B KJIETKH. BritoueHus.

SAnpo — perynsaTopHblii LeHTp kieTku. CTpoeHue sAapa: siiepHas 00O0J0YKa, KapuoIlia3Ma,
XPOMAaTHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcOpT BEIECTB B KIIETKE.

JdeMoHcTpanuu:

[TopTpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Llneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M.
VYunkuuc, P. ®pankmun, K. M. bap.

Huarpammsbl: «PacnpeneneHue XUMUYECKHX 3JIEMEHTOB B HEXKHBOW mNpupoze», «PacnpeneneHue
XUMHYECKUX 3JIEMEHTOB B KUBOH IPUPOIEH.

Tabmuner u cxemsl: «lleprogndeckas Tabnuiia XUMUYECKUX SJIEMEHTOBY», «CTpOeHHE MOJIEKYJIbI
BonbI», «buocuHTe3 Oenkay, «CTpoeHune moiekynbl Oenkay, «CtpoeHue depmenTtay, «HykienmHOBBIE
kucnoTsl. JIHK», «Ctpoenue Mmonekynst ATO», «CtpoeHue 3yKapuoTHYECKON KieTkn», «CTpoeHue
JKUBOTHOU KJIETKM», «CTpoeHUE pacTUTEeNbHON KieTKu», «CTpoeHHe MNpPOKapUOTUYECKOM KIIETKN,
«CTtpoeHue spa KISTKU», «YTIEBOAbIY, «JIumuabn.

OO6opynoBanue: CBETOBOW MUKPOCKOI, 000pY/I0BaHUE JJIsl IPOBEACHUS HAOIIOACHUM, U3MEPEHUH,
HKCIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, )KUBOTHBIX U OaKTEpPUAJIbHBIX KIIETOK.

JlabopaTopHble U NpaKTHYeCKHE PadoThI:

JlaGopaTtopHast pabota Ne 1. «/3yueHue KaTaJuTHUECKOH aKTUBHOCTH (epMEHTOB (Ha MpuUMepe
aMuJIa3bl UM KaTajas3bl)y.

JlabopatopHast pa6ota Ne 2. «M3ydeHHe CTpOSHUS KJIETOK PAaCTCHUM, )KUBOTHBIX U OAaKTEpUU IMOJ
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIMpENapaTax U UX ONUCaHUE.

Tema 4. )KusHeaesiTeJIbHOCTH KJIETKH.



OOmeH BemecTB, WA MeTabONU3M. ACCHUMMIALMS (IJIACTHYECKUH OOMEH) M JAUCCHUMMIISALMS
(sHepreTuyeckuit 0OMeH) — JIB€ CTOPOHBI €AMHOIO Ipolecca MeTaboau3Ma. Pob 3aKOHOB COXpaHEHUs
BEILECTB U SHEPTrUHU B IOHUMAHUH MeTaboIu3Ma.

Tunbel oOMeHa BenecTB: aBTOTPO(dHBINM U reTepoTpodHbIid. Posib pepMeHTOB B 0OMEHe BEIIECTB U
IIPEBPALLCHUN PHEPTUH B KIIETKE.

®otocunTe3. CBeToBast U TeMHOBast ¢a3bl ¢porocuHTe3a. Peaknuu potocunTesa. DPPeKTUBHOCT
¢dorocunTesa. 3HaueHue HOTOCHHTE3a JUIsl )KU3HU Ha 3emuie. BiusHue yciaoBuii cpeapl Ha GOTOCHUHTE3 U
CIOCOOBI MOBBIIICHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCHHTE3UpyoIye 6akTepun. 3HaueHHe XEMOCUHTE3a IS )KU3HU Ha 3emIle.

DHepreTMueckuii oOMeH B KieTKe. PacrieniieHue BellecTB, BbLACNEHHE M aKKyMYyJIHpPOBaHHE
SHEPruM B KIETKe. DTalbl 3Heprerndeckoro oomena. ['mukonus. bpoxenue u ero Buabl. Kucimopoanoe
OKHCIIEHHE, WM KJIeTouHoe JpixaHue. OxuciautensHoe (ochopunupoBanue. IPEPEKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peaknun matpuuHoro cunresa. ['enernueckas mHpopmanus u JJHK. Peanuzanus renermueckoi
uHpopMauu B KiIeTke. ['eHeTnueckuil koa U ero cpoicrBa. TpaHckpunuust — MmaTpuuHblil cuntes PHK.
Tpancnauua — OuocuHTe3 Oenka. Drtansl TpaHcaauuu. KonupoBanue amuHokuciaor. Ponb pubocom B
OuocuHTe3e Oernka.

Heknerounsie ¢opmbl xku3Hu — BUpYChl. Mctopus oTkpeitusi BupycoB (JI. M. VIBaHOBCKWMI).
OcobeHHOCTH CTPOEHUS U KHU3HEHHOr0 LIMKJIa BUpycoB. bakrepuodaru. bonesnu pacteHuii, KUBOTHBIX U
YeroBeKa, BhI3bIBacMble BUpycamMu. Bupyc nmmyHnoaedpunuta yenoseka (BUY) — Bo3oynurens CITM/]a.
OOpatHast TpaHCKpUILMS, peBepraza U HHTerpasza. I[IpodunakTuka pacrnpocTpaHEeHHs BHUPYCHBIX
3a0oneBaHUM.

JdemMoHcTpanum:

Ioptpetsr: H. K. Kosbnos, /1. Y. UBanosckui, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunel mutanus», «Metabomusm», «MUTOXOHIPUS», «IHEPreTUYECKUi
obmeny, «Xmopomuaacty, «®@orocunres», «Ctpoenue JHK», «Crpoenne u QyHKIMOHUpPOBaHHE T'€HAY,
«Cunre3 6enka», «l'enetnueckuit koa», «Bupyce», «bakreprodarny, «CTpoeHrne U KU3HEHHBIH UK
Bupyca CIIN/{a, 6axTepuodaray», «Permmkanus JJHK».

Ob6opynoBanue: Moaenu-anmmukauuu «Ynsoenue JIHK u Tpanckpunius», «buocuntes Oenkay,
«CTtpoeHue Ki1eTkn», Mozenb cTpykTypsl JTHK.

Tema 5. PasMHoOKeHHe U MHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounsiii 1y, Win ku3HEHHbIN LUk Ki1eTku. MaTepdasza u mutos. Ilponeccsl, nporekaromue
B uHTepdaze. Pemnmmkauus — peakuus marpuudoro cuure3a JIHK. Ctpoenue xpomocom. XpoMOCOMHBII
HaOOp — KapuoTHIl. JIUIUIONAHBIN U FaluIONIHBIM XpOMOCcOMHbIE Ha0opbl. Xpomatuasl. [lutonornueckue
OCHOBBI Pa3MHOKEHUS U MHJIUBUIyaJIbHOTO Pa3BUTUSL OPraHU3MOB.

Jenenne knerkn — muto3. Ctaguu muTo3a. IIponeccsl, nponcxoadiuye Ha pa3HbIX CTaIUAX MUTO3a.
buosornyeckuii CMbICI MUTO3A.

ITporpammupyemast ruGenb KIETKH — arornTo3.

@opMBl pa3MHOXKEHHMsSI OpPraHuW3MOB: Oecrojioe M MonoBoe. Buasl 0ecnonoro pasMHOXEHUS:
JIeJIEHUEe HaJBOE, II0YKOBAHME OJHO- M MHOIOKJIETOYHBIX, CIOPOOOpa3OBaHME, BETETATUBHOE
pasMHOXkeHHe. VIcKycCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €10 3HAUEHUE JIJIS CEJIEKLIU H.

ITonoBoe pa3sMHOXKEHHUE, €ro OTINYHS OT OECIIONOoro.

Meiio3. Craguu meiio3a. [Ipoueccsl, mpoucxoasimue Ha cTagusax Merosa. [loBegenne xpomocom B
Mmeno3e. KpoccuHrosep. buonorndueckuii CMbICH U 3Ha4E€HHUE MEH03a.

I'amerorene3 — mporecc o0pa3oBaHUS IMOJIOBBIX KJIETOK Y JKUBOTHBIX. [loJioBBIE >Kene3bl:
CEMEHHUKH U AnyHUKU. OOpa3oBaHue U pa3BUTHE IMTOJOBBIX KJIETOK — FaMeT (CriepMaTo30u, SHIIeKIIeTKa)
— cmepMatoreHe3 M oBoreHes. (OCOOCHHOCTHM CTpOEHHS SHIEKJIEeTOK M CIepMaTO30U[IOB.
OnnonorBopenue. Ilaprenorenes.

WnnuBuayanbHoe pa3BUTHE (OHTOr€HE3). OMOpHOHAIbHOE pa3BUTHE (IMOpUOreHes). OTarbl
AMOPHOHAJIBHOIO PAa3BUTHS Yy IIO3BOHOUHBIX >KMBOTHBIX: JApOOJIEHHE, TacTpyJIlMs, OpraHOI€HEs3.



[ToctamOpuonansHOe  pa3BUTHE. THUNBI MOCTAMOPUOHAIBLHOTO  PAa3BHUTUA:  MPsAMOE, HENpsAMOoe
(mmunHOYHOE). BrimsiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBHI3BIBATH BPOKIEHHbIE
YPOACTBa.

Poct u pasButue pacteuii. OHTOreHe3 IIBETKOBOI'O PACTEHHS: CTPOCHHE CEMEHHU, CTaauu
pa3BUTHSL.

JdeMoHcTpanuu:

Tabmunpr u cxembl: «DopMbl pPa3sMHOXKEHHS OPraHu3MOBY», «J[BoHHOE OMIOAOTBOpEHHE Y
[BETKOBBIX pacTeHui», «BereraTuBHOe pa3sMHOXKEHHE pacTeHUi», «JlemeHue KieTku OakTepHii»,
«CTpoeHre TMOJOBBIX KIETOK», «CTpoeHue xpomocoMbl», «Kmerounsni nukm», «Penmukanus THK»,
«Muto3s», «Meiosy, «lIpsamoe n HenpsMoe pazBuTHE», «['amMeToreHes y MIEKONUTAIOINX U YEIOBEKay,
«OCHOBHBIE CTaJN OHTOT'EHE3a.

OO6opynoBaHue:  MHKPOCKOI,  MHUKpompenapatsl  «CrnepMaTo30HAbl  MIIEKOIMTAIOIIET 0%,
«sinexknerka MiekonuTaromero», «KapuokmHe3 B KiIeTKax KOpeEIIKa JyKa», MAarHUTHAasT MOJENb-
anmukanus «Jlenenue kietku», moaens JJHK, mogens metadaznoit XxpoMOCOMBL.

JlabopaTopHble 1 MpaKTH4YeCKHe padoThI:

Jlabopatopnast pa6ota Ne 3. «HabmoieHne MuTo3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax.

JlabopatopHast pabora Ne 4. «M3yyeHwe CTpPOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HacsieiCTBEHHOCTH M H3MEHYHBOCTh OPraHU3MOB.

[Ipenmet u 3amauu reHeTuku. Victopus pa3BUTHS T€HETUKH. POb HUTOJIOTUM U SMOPUOIOTHH B
CTAaHOBJICHMM T'C€HETHKU. BKiIaJl pPOCCHUCKMX M 3apyOeKHBIX YYEHBIX B Pa3BUTHE TCHETUKH. METOIbI
TCHETUKH  (TUOPUIONOTUYECKHM, IMTOrCHETHYECKU, MOJIEKYIIpHO-TeHeTu4Yeckuii). (OCHOBHBIC
T€HETUYECKHUE TIOHATHS. [ 'eHeTndeckasi CHMBOJIMKA, HCIIOJIb3yEMasl B CXEMaxX CKpEIIMBaHUN.

3aKOHOMEPHOCTH HaCIlIeIOBaHUs IPHU3HAKOB, ycTaHOBJIeHHble ['. Menaenem. MoHorubpuaHoe
CKpellluBaHue. 3aKOH €AMHO-00pa3usl THOpUIOB MepBOro nokosieHus. [IpaBuno qoMuHUpOBaHUS. 3aKOH
pacuieruieHus Npru3HakoB. [ 'unores3a unctoTel ramer. [1ojHOE 1 HEMMOIHOE TOMUHUPOBAHUE.

JluruGpuaHoe ckpeluBaHyie. 3aKOH HE3aBUCHUMOI'0 HacJleZJoOBaHUs MpU3HaKoB. L{utorenernueckue
OCHOBBl ~ TUTHOPHIHOTO  CKpemMBaHMs.  AHajqu3upylomee  ckpemuBanue.  Vcmonb3oBaHue
aHAIM3HUPYIOIIEr0 CKPEIIMBAaHUS JIJIsl ONpeeIeHHs TeHOTHIIa 0CO0u.

CuennenHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cCUenJIeHHOMY HacJeIOBAaHUIO
reHoB. Hapyiienue cuerieHus reHoB B pe3yibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHsI HACIEACTBEHHOCTH. [ eHeTnyeckue KapThl.

l'enetnka mnoma. XpoOMOCOMHOE oOmnpeAeiaeHue Imoia. AyTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omorameTHbI€ U T€TEpPOraMeTHbIC OpraHu3Msel. HacnenoBanue Npru3HakoB, CLENIIEHHBIX € II0JIOM.

N3menunBOCTh. Buapl M3MEHUMBOCTH: HEHACJIECICTBEHHAs M HacleACTBeHHas. Ponb cpeasl B
HEHACJIeICTBEHHOM M3MEHYUBOCTH. XapakTepucTuka Moau(pUKAITMOHHOM HU3MEHYUBOCTH.
Bapuanuonnslii psa v BapuauuoHHas KpuBas. Hopma peaknum npusHaka. KonnuecTBeHHble U
KauyeCTBEHHBIE MPU3HAKH U UX HOpMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHON U3MEHUYNBOCTH.

Hacneacrsennas, nid reHOTHIIMYECKAs, H3MEHYHUBOCTh. KoMOMHATHBHAS H3MEHUYUMBOCTh. MeHO3 U
MOJIOBOM MpoIecC — OCHOBA KOMOMHATHMBHOM HM3MEHYMBOCTH. MyTallMOHHAs HW3MEHYHBOCTD.
Knaccudukanuss mytanuid: TeHHbIE, XPOMOCOMHBIE, TE€HOMHBbIe. YacToTa W NPHYMUHBI MYTaIuil.
MyTtarennble (QaxkTopbl. 3aKOH TOMOJIOTMYECKMX pSAIAOB B HacieqcTBeHHOW wu3aMeHunBoctu H. U.
Basuioga.

BresinepHast HacIeCTBEHHOCTh M U3MEHUNBOCTb.

l'eneruka denoBeka. Kapuorun uyenoBexka. (OCHOBHBIE METOIbl T€HETHKM  4YeEJIOBEKa:
TeHEaIOTUYeCKUi, OJIM3HENOBBIA, UTOrCHETUUYECKUI, OMOXMMHYECKUN, MOJEKYJSIPHO-TeHETUYECKHIA.
CoBpeMeHHOE OIpeAeeHre IeHOTUIA: IMOJHOT€HOMHOE CEKBEHHPOBAHUE, TN€HOTHIIMPOBAHHE, B TOM
qyucie ¢ momoinipio I11[P-anamm3a. HacnencrBenHrsle 3a00JIeBaHUs YelIOBEKa: TeHHEIC 00JIe3HH, OOIIC3HH C
HACJIEZICTBEHHON IPEIpacloIoKEHHOCThIO, XpOMOCOMHbIe Oone3Hu. CoMaTHdeckue M IeHepaTUBHbIE



myTtanuu. CTBoNOBBIe KiIeTKU. [IpuHIMIBI 370poBOro o0pasa >KM3HH, TUATHOCTHKHU, MPOQUIAKTHKA U
Jie4YeHUs] TeHeTUYecKuX Oose3Hel. MeauKo-TeHeTHYeckoe KOHCYIbTUPOBaHHE. 3HAUCHUE MEAUIIMHCKON
TeHEeTUKU B IPEJOTBPALICHUH U JIEYEHUH I'eHETHUECKUX 3a00JIeBaHUI UenoBeKa.

JdemMoHcTpanum:

[Moptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodee -PecoBckuii,
H. 1. BaBuiios.

Tabmuupl 1 cxembl: «MOHOTMOPUIHOE CKPELIMBAHUE U €r0 LUTOTEHETHYECKas OCHOBa», «3aKOH
pacileryieHds W €ero I[MTOreHETHYecKass OCHOBa», «3aKOH YHCTOTHI Tramer», «Jurubpunnoe
CKpenBaHuey, «LluTomornyeckne OCHOBBI TUTHOPUIHOTO CKpeIuBaHusIy, «Meito3y», «B3zaumoselicTeue
aJUIETIbHBIX TE€HOB», «l'eHeTudyeckne KapTbl pacTEHUM, >KMBOTHBIX W 4YelOBeKay, «l'eHeTuka momjay,
«3aKOHOMEPHOCTH HACJIEOBaHUs, CLEIJIEHHOIO ¢ NoioM», «KapHoTunbl 4enoBeKa M >KMBOTHBIX,
«Bugsl m3meHumBoctH», «MoandukanuoHHas H3MEHYUBOCTHY, «HacnenoBanme pesyc-dakropay,
«"eneruka rpymnm KpoBw», « MyTalmoOHHasi U3BMEHUYHUBOCTDY.

ObopynoBanue:  Monenu-anmuiMKanuu  «MOHOTMOpPHIHOE  CKpPELIMBAHHEY, «Henomnoe
JOMUHUpOBaHUE», «JlurnbpuaHoe ckpemuBanue», «llepekpéct xpomocom», MHKpPOCKON U
Mukponpenapat «po3oduna» (Hopma, MmyTauuu GopMbl KpbUIbEB U OKpacku Tena), repbapuii «['opox
IIOCEBHOW.

JIabopaTropHble H NpaKTHYECKHE PA0OThI:

JlabopatopHass pabora Ne 5. «U3yueHuwe pe3ynbTaTOB MOHOTHOPUAHOTO U AUTHOPUIHOTO
CKpeIMBaHus y Ip0o30(UIbl Ha TOTOBBIX MUKPOIIpEnapaTax.

JlabopatopHast pabotra No 6. «M3ydeHnne wMonu(UKaMOHHOW HM3MEHUYMBOCTH, IOCTPOCHHE
BapHUAIIMOHHOIO psijia U BAPUAIIMOHHON KPUBO».

JlabopatopHas pabora Ne 7. « AHanu3 MyTanuil y 1po30(uiibl Ha TOTOBBIX MUKPOITPEmapaTax».

[IpakTuueckas padorta Ne 2. «CocTaBieHHE U aHAJINU3 POIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cennexuusi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U miporecc. 3apokJIeHue ceseKuu u nomectukanus. Yuenue H. 1. BaBunosa
0 IEHTpax IMPOUCXOXKACHHUSI W MHOrooOpazus KyJbTYpPHBIX pacTeHuid. LleHTpbl mpoHrcxoxaeHus
JOMAIIHUX XKUBOTHBIX. COPT, MOpOAA, IITAMM.

CoBpeMeHHbIEe METO/ABI CeNeKIMH. MacCOBBI M MHIWBUIyalIbHBIH OTOOPHI B CENIEKIIUU PAaCTEHUN U
KHUBOTHBIX. OLlEHKa SKcTephepa. BIM3KOPOACTBEHHOE CKpellMBaHWe — WHOpUAMHT. YucrTas JTHHUA.
CkpenmBanue 4uctblx JuUHUM. ['erepo3uc, mnum rulOpuianas cwia. HepoxcTBeHHOe cKpelMBaHUE —
ayropuauHr. OtpanéHHas ruOpuanzanus u e€ ycrnexu. MckycCTBeHHBI MyTareHe3 M IOJy4deHHE
MOJIMIITIONIOB. JIOCTHIKEHUS CEJIEKIIMY PACTEHUH, )KUBOTHBIX U MUKPOOPraHU3MOB.

buorexHosoruss Kkak oOTpacib IPOU3BOACTBA. [€HHAasT HWHXEHepus. OTambl  CO3JaHUS
pexomObunanTHOM JIHK u TpancrenHeix opranuzMoB. Kiertounas uHxeHepus. KieTouHble KyJnbTypbl.
MuKpOKIIOHaJIBHOE pa3MHOXEHUE pacTeHui. KnonupoBanue BBICOKOIPOYKTUBHBIX
CENIbCKOXO3SIMICTBEHHBIX OPraHM3MOB. JKOJOrHYecKkue M dThuueckue mnpodiembl. MO — reHetnuecku
MOIUGUITUPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToptpetsi: H. U. BaBuinos, 1. B. Muuypum, I'. JI. Kapneuenko, M. ®@. lBaHoB.

Tabmumpr 1 cxembl: KapTa «L[eHTpBI MPOMCXOXKICHHUS ¥ MHOTOO0Opa3usi KyJIbTYPHBIX PACTEHU»,
«[Topoapl nOMamIHUX XUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHui», «OTnanéHHas THOpHAU3AIMIY,
«Pabotel akagemuka M. @. HBanosa», «llomummonausy, «OObekTbl OHMOTEXHOMOrHM», «KieTouHbIe
KyJIbTYPbI U KIIOHUpOBaHUE», «KOHCTpyHpOBaHME U IEPEHOC TEHOB, XPOMOCOM.

Ob6opynoBanue: MYJISDKHM TUIOIOB U KOPHEMJIOAOB AUKHUX (OPM M KYJIbTYPHBIX COPTOB PAacTEHUH,
repbapuii «CesbCKOX035IICTBEHHbBIE PaCTECHUSI.

JlaGopaTopHble M IpaKTH4YeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOIbI M JOCTHKEHHS] CENeKIMHW pAacTeHUH M JKUBOTHBIX (Ha
CENEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOUCIBITATENbHBIN Y9aCTOK, B TEINIMYHOE XO3SICTBO,
71a00paTOPHIO arpOYHUBEPCUTETA MM HAYYHOT' O LIEHTPA)».



11 KJIACC

Tema 1. JBoJIIOLMOHHAs1 OHOJIOTHS.

[Ipenmnocklikn BO3HUKHOBEHHS SBOJIIOIMOHHON TEOpPHHU. DBOJIOLMOHHAS TEOpPHS U €€ MEeCTO B
Ouonoruu. BiusHue 3BOIIOIMOHHON TEOPUU HAa pa3BUTHE OMOJIOTUH U APYTUX HayK.

CupnerenbcTBa sBosouMU. llaneoHTomormyeckue: MOCIEOBaTENbHOCTh MOSBICHUS BHJIOB B
MaJIEOHTOJIOIMUECKOl JeTonucH, nepexoansie Gpopmsl. buoreorpaduyeckue: cxoacTso u pasnuuue dpayH
U GJIOp MAaTEPUKOB U OCTPOBOB.

DOMOpHoIOrMyecKre: CXOACTBA M paziuuusg SMOpPHOHOB pPa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENFHO-aHATOMHYECKHE: TOMOJIOTHYHbIE, aHAJIOTWYHbIC, PYAMMEHTapHbIE OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMHUYECKHE:  CXOACTBO  MEXaHU3MOB  HACIEICTBEHHOCTM M OCHOBHBIX
MeTabOJIMYECKUX MyTEH y BCEX OPraHU3MOB.

OpomonnonHas teopuss Y. JlapBuHa. [Ipennochlikd BO3HUKHOBEHHMS NapBUHU3MA. [IBmxymiue
CHJIBI 3BOJIIOLMM BHMJIOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHUE INPU OrPAaHUYEHHOCTH PECYpCOB,
HeonpenenéHHasi U3MEHUNBOCTb, 00ph0a 3a CyIeCTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bomonuu (CTD) u e€ ocCHOBHbIE MONTOKEHHUSL.

Muxkpossomonus. [Tomysuys kak eAMHULIA BUJA U SBOJIIOLIUH.

JBwxyume cuibl (¢dakTopbl) 3BOJIOLNUM BHUIOB B IMpUpoAe. MyTalMOHHBIM mpouecc Hu
KOMOMHATHUBHAs U3MEHYUBOCTb. [lomynsanuonHblie BOIHBI U Apeli¢ renos. M3onsmnus u Murpanus.

EctecTBeHHBIN 0TOOP — HamnpaBsoLMi pakTop 3Bomonnu. PopmMbl €CTECTBEHHOT0 0TOOpA.

[Iprcoco0IeHHOCTh OpPraHU3MOB KakK pe3ysbTaT JBOMIONUU. IIpuMmepsl mpucrocobieHuid y
Opranu3mMoB. ApoMop}o3bl U UANO0-aAANITALIUH.

Bun u Bunoo6pazoanue. Kpurepun Buna. OcHoBHbIe HopMbl BH1000pa3oBaHus: reorpaduyeckoe,
HKOJIOTHYECKOE.

MakposBomonus.  ®Popmbl  3BOMIOIUU:  (QUIETHYECKas, JUBEpPreHTHas, KOHBEPreHTHas,
napasuienabHas. HeoOpaTUMoCTh 3BOJIOLIUH.

[IpoucxoxaeHue OT HeclelnaaIu3upoBaHHbIX IMpenkoB. IIporpeccupytomias crenuamu3anus.
AnanTuBHas paauaIys.

JdemoHcTpauun:

[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkeins, .
Mromnep, A. H. CeBepios.

Tabmunpel u cxembl: «Pa3BuTHe OpraHM4eckoro Mupa Ha 3emiie», «3apOoAbIIM I103BOHOUYHBIX
KUBOTHBIX», «Apxeontepukc», «®Popmbl OOppObI 3a cyliecTBOBaHUE», «EcTecTBEHHBIH 0TOODY,
«MHoroobpa3ue CcoOproB pacTeHuil», «MHoroodbpazue TOpoJx  KUBOTHBIX», «llomymsamum»,
«MyTauuoHHass HM3MEHYMBOCTHY», «Apomopdossry, «Mamoamantamumy», «OOmas mereHepamus»,
«IBmxymme cunel 3Bomouuny, «Kapra-cxema mapuipyra nytemectsuss Y. Jlapsuna», «bopnba 3a
cymectBoBaHue», «llpucnocobieHHoCT,  OopranusMoB», «l'eorpaduyeckoe  BHI000pa30BaHUEN,
«IKOJOrnYecKoe BUJ000Pa30BAHUEY.

OO6opynoBaHue: KOJUIEKIIUS HACEKOMBIX C Pa3IMYHBIMHU THIIAMU OKpPACKH, HaOOp IJIONOB U CEMsH,
koyutekuusi «IIpuMepbl 3alUTHBIX MPUCIIOCOOJIEHUH y KUBOTHBIX», MOJelnb «OCHOBHBIE HAINPABIICHUS
HBOMIOLUNY, 00bEMHAs Moaenb « CTpOSHHE TOJIOBHOT'O MO3Ta MO3BOHOYHBIX Y.

buoreorpadpuueckas kapta mupa, Kowiekuus «PopMbl COXpPAaHHOCTH HMCKOMAEMbIX JKUBOTHBIX U
pacTeHuii», Moxens anmuukauus «llepekpéct xpomocom», BIaxHble mpenapaTel «Pa3Butue
HacekoMoroy, «Pa3Butue narymkn», Mukponpenapat «/Iposodunay (Hopma, MyTauuu GopMbl KpbUILEB
U OKpAacCKH TeJa).

JlaGopaTopHble M IpaKTH4YeCKHe PadoThI:

JlaGopaTtopHas pabota Ne 1. «CpaBHeHuUE BUI0B 110 MOP(OJIOTHYECKOMY KPUTEPUIOY.

JlaGopatopHast pabora Ne 2. «OnucaHue IpUCIOCOOJIEHHOCTH OpraHu3Ma M €€ OTHOCUTEIBHOIO
XapakTepay.



Tema 2. Bo3HUKHOBeHUE M pa3BUTHE KM3HHM Ha 3emJie.

JloHay4yHble TIpe/ICTaBIECHUS O 3apOKICHUU KU3HU. HayuHble runoTe3pl BOSHUKHOBEHUS )KM3HU Ha
3emie: abuoreHes v NaHcIepMus. XUMHUUECKas SBOIONUS. AOHOreHHBIN CHUHTE3 OpraHNMYeCKUX BELIECTB
U3 HEOPraHMYECKUX. DKCIIEPUMEHTAJILHOE MOATBEPKAECHUE XUMUYECKON 3Bomounu. HauanbHble Tansl
Oouonornueckoii sBomonuu. [unoreza PHK-mupa. ®dopmupoBanue MeMOpaHHBIX CTPYKTYp |
BO3HMKHOBEHHE NPOTOKJETKH. IlepBpie kieTkn u ux sBomonus. @OpMHUpPOBAHME OCHOBHBIX IPYIII
JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3paM u nepuoaam. Kartapxeil. Apxelickas U MpoTEpPO30iicKast 3pHI.
[Taneo3oiickass »pa ®u €€ TmMEpUOABL: KEMOPHUICKUN, OPIOBUKCKUN, CHIYPUHCKHUMA, JIEBOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHII.

Me3so301cKas opa U €€ epruoabl: TPUACOBBIN, OPCKUN, MEJIOBOU.

KaitHo3o0licKas 5pa U €€ Meprobl: 1aJIe0r eHOBBIN, HEOT€HOBBIN, aHTPOIIOI€HOBBI.

XapakTepucTHUKa KIMMaTa U TEoJIOTMYeCKUuX ImpoueccoB. (OCHOBHBIE ATalbl  3BOIIOLUU
PAaCTUTENBHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHi W KHUBOTHBIX. [losiBIeHue, pacuBer u
BbIMHPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYEcKOro Mupa Kak OTpakeHHEe 3BOJIOLUU. OCHOBHBIE CUCTEMAaTHUUECKUE T'PYIIIBI
OpPraHU3MOB.

OBOJIOLHUS Y€IOBEKa. AHTPONOJOrUs Kak Hayka. Pa3zBuTHe NpeacTaBICHUM O MPOMCXOXKIACHUHU
yenmoBeka. MeTonbl u3yueHuss aHTponorenesa. (CxoJacTBa W pa3iuyus YeEJOBEKa M IKUBOTHBIX.
CucreMaTHu€ECKOE MOJI0XKEHUE YeJIOBEKa.

JBuxymnme cuibl ((akTopsl) aHTponmoreHesza. HacnmeacTBeHHass M3MEHUYMBOCTh U €CTECTBEHHBIH
or6op. OOmIecTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUI TPYy1a, MBIIUICHHE, PEUb.

OcHOBHBIC CTaIMU M BETBHM SBOJIIOIIMM YEJIOBEKa: aBCTpasjionuTeku, YemoBek ymenbid, YemoBek
npsamoxoasumii, YenoBek Heanaepranbckuil, YenoBek pa3yMHblil. HaXxonkum HMCKOMaeMbIX OCTaTKOB,
BpEMsI CyIIECTBOBAHUS, 00JIACTh PACIIPOCTPAHECHHS, 00bEM T'OJIOBHOT'O MO3Ta, 00pa3 KU3HU, OPYAHSL.

Uenoseueckne pacbl. OCHOBHBIE OOJIbIIME pachl: €BpomeoujHas (eBpa3uiickas), HErpo-
aBCTpaonuHas (aKBaTOpHANIbHASA), MOHTOJIOMTHASI (a3maTcKo-aMepUKaHCKas). Yeprtsl
MPUCIOCOOJIEHHOCTH TMpe/ICTaBUTEIe YeJIOBEYeCKMX pac K YCIOBHSM CYyLIECTBOBaHUA. EnuHCcTBO
yesnoBeyecknx pac. Kputuka pacusma.

JdemoHcTpauuu:

[Toptpetsr: ®@. Penn, JI. [Tactep, A. U. Onapun, C. Muiep, I'. FOpu, Y. lapBuH.

Tabmuuel u cxembl: «Bo3HukHOBeHHMe ColHEUHON cucTeMbl», «Pa3BUTHE OpraHMYEcKOro Mupay,
«PacturtenbHasa kietka», «KuBoTHas kierkay», «IIpokapuornueckas kierka», «CoBpeMeHHas cucrema
OpraHuyeckoro Mupa», «CpaBHEHHME aHATOMMUYECKHUX YE€pT CTPOEHHUS 4YEJIOBEKAa U 4YEJIOBEKOOOpPa3HbIX
00e3bsH», «OCHOBHBIE MECTa IAJCOHTOJOTMYECKMX HAaXOJOK IIPEJKOB COBPEMEHHOIO YEJIOBEKay,
«/IpeBHelnmme moan», «JlpeBHue moan», «llepssle COBpeMEHHBIE 0N, «HeI0BeYeCKrue pachl».

Ob6opynoBanue: mynsku «IIpoucxoxaeHue yenoBeka» (OHOCTbI aBCTpajoONHUTEKa, MUTEKAHTPOIA,
HeaH/epTablia, KPOMaHBOHIIA), CIENKU MM U300pakeHUs KaMEHHBIX OpYyAMid MEepBOOBITHOTO YEIOBEKa
(kaMHH-4OMITIEepHl, pydusa, ckpedia), reoXpoHoJornuecKkasi Tadnumna, Komnekus «DopMbl cOXpaHHOCTH
MCKOMAEMBbIX dKUBOTHBIX U PACTEHHII».

JlaGopaTopHbie U MpaKTHYeCKHe PAdOThI:

[Mpaktueckas padora No 1. «M3ydyeHHe HCKOMAEMBIX OCTATKOB pPACTEHUN H IKUBOTHBIX B
KOJUIEKIUAX).

OKCKypcHsi «JBOJIOIUS OpraHMYeckoro wmupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIH WU
KpaeBEIYECKUN My3ei).

Tema 3. Opranuszmsl 1 OKpY:KawIas cpeaa.

OKonorus Kak Hayka. 3aJayd M pa3fenbl 3KOJOrMu. MeToapl 3KOJOrMYECKHX HCCIIEOBaHUM.
DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOI'0 YEJIOBEKA.

Cpenbl obuTaHusl OpraHU3MOB: BOJIHAs, HA3€MHO-BO3/1yIlIHAs, [I0YBEHHAs, BHYTPUOPraH U3MEHHA.



Okonoruueckue  ¢akropel. Knaccudukamus — skomorumueckux — (akTopoB:  abMOTHYECKHE,
OHOoTHYECKHE U aHTpOIoreHHbIe. JleficTBre skonornieckux GakTopoB Ha OPraHU3MBI.

Abuorndeckue (akTOpbl: CBET, TemrmepaTypa, BiaxHocTs. PotonmepuoausM. IIpucmocobneHus
OpPraHu3MOB K JEHCTBUIO aOMOTHYECKUX (aKTOpoB. bronornyeckie puTMBL.

buotnyeckue QakTopbl. Buabl OHOTHYECKMX B3aUMOJCHCTBUIN: KOHKYPEHIIUS, XWUIIHHUYECTBO,
cumOrno3 u ero Qopmbl. Ilapasutusm, koomepanusi, MyTyajlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHcanu3M, HeHUTpaimu3M. 3HaueHHe OHOTUYECKHX B3aUMOIEWUCTBHHN IS
CYII[ECTBOBAHMS OPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJOrMYecKrue XapaKTepUCTUKHU MOMyJsiuu. OCHOBHBIE MOKAa3aTeNnyd MOMYJISIIMHA: YUCIEHHOCTD,
IUIOTHOCTB, POXKJIa€MOCTb, CMEPTHOCTh, MPUPOCT, MUTpalus. JJuHaMuKa YUCIEHHOCTU MOMYJISIIUKN U €€
perynsnus.

JdeMoncTpanuu:

[Moptpetsr: A. I'ymbonsar, K. ®@. Pynbe, 3. ['exkens.

Tabmuner u cxemsl: kapta «llpuponnbie 30HBI 3emmmn», «Cpenbl OOMTaHUS OpPraHU3MOBY,
«Doronepuoguzmy», «l[lomymsauumny, «3aKOHOMEPHOCTH POCTAa YHCICHHOCTH MOMYISIUU HHQY30pUH -
Tybenbkny», «Ilummessie nemnmy.

JlabopaTopHble 1 MpaKkTHYeCKHe PadOThI:

JlabopatopHast pabora Ne 3. «Mopdonoruueckue OcoOEHHOCTH pPACTEHUH W3 pa3HBIX MECT
OOUTAHUS.

JIabopaTtopHas pabota Ne 4. «BnusiHue cBetra Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktuyeckas padota Ne 2. «IToacuét mIOTHOCTH MOMYJISIMEI pa3HBIX BUIOB PACTCHUN.

Tema 4. Coo01miecTBa M IKOJIOTHYECKHE CHCTEMBI.

Coo0miectBO opraHu3mMoB — OwuoreHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBas, MPOCTPaHCTBEHHAs,
Tpoduueckas (nuiesas). Bunbi-nomunantsl. CBa3u B OMOLIEHO3E.

Okonoruueckue cuctembl (3kocuctembl). [lomsTHe 00 93KocucTeMe U OHOreoleHO3e.
OYHKIMOHAIbHbIE KOMIIOHEHTHl JKOCHCTEMBI: MPOJYLEHTHI, KOHCYMEHTHI, peAyleHThl. Kpyroopot
BEIIECTB U IMOTOK PHEPruM B 3KocucteMe. Tpoduueckue (MULIEBbIE) YPOBHU dKOcHcTeMbl. [lniieBbie
uenu u cetd. OCHOBHBIE MOKa3aTeIN SKOCUCTEMBI: OMoMacca, MPOAYKIHs. DKOJOTHYEeCKHE MUPaMUIbL:
MPOAYKILIHHU, YACICHHOCTH, OroMacchl. CBOMCTBA 3KOCUCTEM: YCTOWYMBOCTH, CAMOPETYJISIIHS, pPa3BUTHE.
Cykueccus.

IIpuponnbpie  sKocucTeMBbl. OJKOCHCTEMBI 03€p M peK. OKOCHCTeMa XBOWHOIrO WU
HIMPOKOJIMCTBEHHOI' O JIeCa.

AHTpONOreHHbIE  JKOCUCTEMBI.  Arposkocuctemnl. YpOoskocucrembl. buonoruueckoe u
XO3sIICTBEHHOE 3HaUE€HUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpa3ue kak (axktop ycroHuuBocTH dKocucTeM. CoxpaHeHue OHOJIOTrHYECKOro
pa3zHooOpa3zus Ha 3emie.

Yuenne B. U. Bepnaackoro o Owocdepe. I'panuiipl, cocraB u cTpykTypa Omocdepsl. XXupoe
BemiectBO U ero QyHkuuu. OcobeHHocTH Omocdepbl Kak rio0a’dbHON 3KOCHUCTeMbl. J[MHaMHuuyeckoe
paBHOBecue U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoThl BemiecTB U OMOreOXUMHUYECKHE IUKJIBI JIEMEHTOB (Yriiepoza, a3ora). 30HaIbHOCTb
o6uocepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBO B Omochepe 3emnu. AHTpONOreHHble H3MeHeHHs B Ouocdepe. ['mobanbHbIe
HKOJIOTUYECKHUE MPOOITIEMBI.

CocyuiectBoBaHMe MpuUpoabl M uenoBedecTBa. CoxpaHeHHe OuopasHooOpa3usi Kak OCHOBa
ycroitunBocT Ouocdepbl. OcHOBa palMOHAJILHOIO YIPABJICHUS MPUPOJHBIMH pecypcaMu U UX
ucrnosab3oBaHue. JlocTmkeHnst 0MOIOTuU M OXpaHa MPUPOBL.

JdemoHcTpauuu:

[TopTpetsi: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepuanckuii.

Tabmuubst u cxembl: «l[IumeBsie uenu», «buoneHos: cocraB u cTpykTypa», «l[Ipupoaubie
coobmiectBay, «llenu nmutanus», «Dxonorudeckas nupamuaay, «buocdepa u uyenoBek», «IKocucreMa



HIMPOKOJIMCTBEHHOTO0 Jieca», «JKOCHCTeMa XBOHHOro seca», «buoleHo3 BomoéMa», «ATpPOLIEHO3Y,
«[IpumepHbIE aHTPONOreHHBbIE BO3ICHCTBUS Ha MNPUPOAY», «BakHellIne HCTOUYHUKH 3arps3HEHUS
BO3/yXa U TPYHTOBBIX BOA», «[louBa — BaxkHeilas cocraBisionias 6uocdepor», «DakTopsl Aerpagauu
nouBy», «[lapHukoBeii 3dhdexT», «DakTOopsl PaIUOAKTHUBHOIO 3arpsizHeHus Ouochepb», «OO0mas
cTpykTypa Ouocdepsl», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3kpaH Omocdepb»,
«Kpyrosopot yriepona B 6unoceper», «kKpyropopor a3ora B Ipupoe».

ObopynoBanue: Mojenb-anumkanus «TunuyHsle OHWOIEHO3BD», TepOapuii  «PacTuTenbHBIC
coobmiecTBay, Kouiekuun «buoreHo3», «BpeauTenn BaKHEWIIMX CEIbCKOXO3SMCTBEHHBIX KYIBTYP»,
repOapuy M KOJUICKIIMU PACTCHUH W JKUBOTHBIX, MPUHAICKAIME K PAa3HBIM SKOJIOTMYECKHM T'pYIIIaM
onHoro Buaa, Kpacnas xuura Poccuiickoit @eneparuu, n300pakeHns OXpaHSIEMbIX BHIOB PacTeHUN U
’KHUBOTHBIX.

IINTAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUSA [TPOI'PAMMBI [10 BUOJIOTUMM HA
FA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBiuBaroTCsl TpeOOBaHUS K pe3yJibTaTaM OCBOECHHUS 00y4aroIMMUCsS
IpOrpamMM CpeAHEro 001Iero o0pa3zoBaHus: JNYHOCTHBIM, METAIPEAMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JMYHOCTHBIX pe3yJbTaTOB OCBOEHUs mpeaMmera «bruosorus» BbIAEICHBI CIEAYIOIINE
COCTaBJISIOLIHME: OCO3HAHHWE OOYUYaIOIIMMUCS POCCUHCKOIN T'pa)IaHCKONW MIEHTUYHOCTH — T'OTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSATEIBHOCTH U CaMOOIpEICTICHHII0, HATMYUE MOTUBAIIUU K O0YYEHHIO OMOJIOTHH,
[eJICHANIPAaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTHMYHOCTH HAa OCHOBE KIIFOUEBHIX LIEHHOCTEW U
HCTOPUYECKUX TPATUIIUNA Pa3BUTHUSI OMOJOTHYECKOr0 3HAHMS, TOTOBHOCTh M CITOCOOHOCTH 00 y4aroIuXcs
PYKOBOJICTBOBAaTbCSI B CBOEM JIEITEIBHOCTH II€EHHOCTHO-CMBICIOBBIMM YCTAHOBKAMH, HPUCYIIUMHU
cucTeMe OHMOJOrH4ecKoro oOpa3oBaHHs, HAJMYME HKOJIOTMYECKOrO0 IPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE TIJIaHBI.

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «bHONIOTHs» JOCTUTAIOTCS B €AMHCTBE YUEOHOU
BOCIIUTATENbHON NEATEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU COLIMOKYJIbTYPHBIMH,
HUCTOPUYECKUMH M JTyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH, TPHHATHBIMH B OOIIECTBE MpaBWIAMU H
HOpPMaMHU TOBEICHHSI M CIIOCOOCTBYIOT MpOIleccaM CaMOIO3HAaHMs, CAMOBOCIIUTAHHUS U CaMOpPa3BUTHS,
pa3BUTHsI BHYTPEHHEW IMO3WLHUM JUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K 3aKOHY H IIPABOIOPSAKY,
YEJIOBEKY TPYJa U CTaplieMy MOKOJICHHIO, B3aUMHOT O YBaXEHHS, OEPEKHOr0 OTHOIICHHS K KYJIBTYPHOMY
HacIEOUI0 W TpaJAuLUsM MHOIOHAUMOHAJIBbHOrO Hapoja Poccuiickoin ®Penepanuu, NOpuUpoae u
OKpY’KaIOILIEH cpele.

JIMaHOCTHBIE pE3yJbTaThl OCBOEHHUs ydyeOHOro mpeamera «bHONOTHS» [OJDKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh 00YYaromuXcsi PyKOBOJACTBOBATHCS cHOPMUPOBAHHON BHYTPEHHEN MO3UIUEi
JUYHOCTH,  CHUCTEMOW  IIEHHOCTHBIX  OpHUEHTAlUii, TO3UTHBHBIX  BHYTPEHHUX  yOeXIEHUH,
COOTBETCTBYIOIIUX TPAAULIUOHHBIM I[IEHHOCTSIM POCCHUCKOr0 OOIECTBa, PACHIMPEHHE KU3HEHHOTO
ONbITa W ONbITA JEATEIBHOCTH B IMPOLECCE peaju3allii OCHOBHBIX HAaMpaBJIEHUH BOCIUTATEIbHOU
JeSITeIbHOCTH, B TOM UUCIIE B YACTH:

1) rpa:KIaHCKOro BOCIIMTAHHUS

cOpPMHPOBAHHOCTh TPAXKIAHCKOW TO3UIUM OOYYAIOUIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO
YJileHa POCCHICKOro 001ecTBa;

OCO3HAaHHME CBOMX KOHCTUTYITMOHHBIX IIPaB U 00S3aHHOCTEH, YBAXKEHUE 3aKOHA U MPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATCILHOCTH TP CO3IaHUH YUYEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U TTO3HABATEIIBHBIX 33724, BHITTOJHECHUH OUOJIOTrMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMpeAeNsATh COOCTBEHHYIO IMO3ULHI0O MO OTHOLICHHIO K SIBJICHHUSIM COBPEMEHHOM
JKM3HHU U OOBSICHITE €€;



YMEHHE YYUTHIBATh B CBOUX JEHCTBUSX HEOOXOUMOCTh KOHCTPYKTUBHOTO B3aMMOACH CTBUS JIFOICH
C Pa3HBIMH YOCSKJICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COI[UAIBHBIM MOJIOXKEHHUEM

TOTOBHOCTh K COTPYAHHUYECTBY B MPOI[ECCE COBMECTHOTO BBIMOJIHEHHS Y4eOHBIX, TO3HABATEIbHBIX
U HCCIEeNOBATENbCKUX 33/1a4, YBAXHUTEJILHOTO OTHOILICHHS K MHEHHUIO OIIMOHEHTOB MPU OOCYKICHHUH
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJePKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM eI TEIIBHOCTH

2) NaTpUOTHYECKOr0 BOCTIUTAHMS:

chOpPMHPOBAHHOCTh POCCUUCKON TPaKTAHCKON MACHTHYHOCTH, MATPUOTH3MA, YBAXKEHUS K CBOEMY
Hapony, YyBCTBa OTBETCTBEHHOCTH Tepen PonnHoii, ropaocTu 3a cBOil Kpail, cBoro PoauHy, CBOM A3bIK U
KYJbTYpY, IPOLUIOE U HACTOSIIIEE MHOTOHAIIMOHAJILHOI0 Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAWIO M MaMSITHUKAM TPUPOJBI, JOCTHIKCHUSIM
Poccuu B Hayke, uckyccTBe, CiopTe, TEXHOJIOTUSIX, TPYAE;

CIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKMX YYEHBIX B CTAHOBJIEHHE M pPa3BUTHE OMOJIOTHH,
MOHWMAaHUS 3HAYeHHsI OMOJIOTUU B TIO3HAHWW 3aKOHOB MPHUPOJIBI, B )KU3HU YEJIOBEKAa M COBPEMEHHOTO
o01iecTBa;

uaeitHas yoexx1€HHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 33 €r0
cynn0y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

OCO3HAaHME TyXOBHBIX LIEHHOCTEH POCCHIICKOTr0 HApoa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOT'0 MTOBEICHHUS,

CIOCOOHOCTh OILICHMBATh CHUTYAllMI0O M HPHUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSACh Ha
MOpaJIbHO-HPAaBCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HAaHME JIMYHOT' O BKJIaJa B TOCTPOEHUE YCTOMYUBOIO Oy 1yIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJMTEISM, CO3JAHUI0 CEMbUM HAa OCHOBE OCO3HAHHOIO
MPUHATHS IEHHOCTEW CEMENHOMN KU3HU B COOTBETCTBUHM C TPAIULIMAMU HapoaoB Poccuu;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMS

ACTETHYECKOE OTHOIIEHHWE K MHUpPY, BKIIOUYas OCTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHWE YMOIMOHAILHOT O BO3/ICH CTBUSI )KUBOW MTPUPOJIBI U €€ IIEHHOCTH

TOTOBHOCTh K CaMOBBIPOKCHHUIO B pPa3HBIX BUIAX HCKYCCTBa, CTPEMJICHHWE TPOSBIATH KadyecTBa
TBOPYECKOW JINYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (POPMHPOBAHUS KYJIBTYPbl 310POBbSI M 3MOIMOHAJIBLHOIO
OJaromoyryums:

MOHUMAHWE M pealu3alus 340pOBOro M 0e30macHOro obOpa3a >KU3HU (370pOBOE MHTAHUE,
COONIOIeHNe THUTMEHUYECKUX TMpaBUI W HOPM, COAJaHCUPOBAHHBIM PEXUM 3aHITHH M OTIbIXA,
perynsipHasi ¢u3nUecKasi aKTUBHOCTh), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PH3UYECKOMY H IICUXUYECKOMY 3710POBbIO;

NOHMMaHUE [IEHHOCTH MpPaBWJI MHAWBHAYAIbHOTO U KOJUIEKTHBHOTO 0€30MacHOr0 MOBENCHUS B
CUTYaLMIX, YTPOXKAOIIUX 310POBBIO U )KU3HU JIHOJEH;

OCO3HAHUE TOCIEACTBUI U HEMIPHUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aJIKOT OIS, HAPKOTHKOB,
KypeHusl);

6) TPy10BOT0 BOCIIMTAHUSA:

TOTOBHOCTH K TPYIY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTI00uE;

TOTOBHOCTh K AQKTHBHOW JI€ATEILHOCTH TEXHOJOTHYECKOM H COIMaJbHON HaNpaBJIEHHOCTH,
CMOCOOHOCTh MHUITUUPOBATH, TNIAHUPOBATh U CAMOCTOSITEIIbHO BBITIOJIHSITh TAKYIO JCSITEIBHOCTS;

WHTEpEC K pa3muuHbiM chepam mpodecCHOHATBLHOW JIESITENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyMyIIeH Mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CAMOOOPA30BaHUIO HA MPOTSHKCHUH BCEH JKU3HMU;

7) 3K0JI0TH4€eCKOr0 BOCIMTAHMS:



HKOJIOTMYECKH 11eJIeCO00Pa3HOe OTHOIIEHHUE K PUPOJIE KaK UCTOUHUKY KU3HU Ha 3eMJie, OCHOBE e
CYLIECTBOBAHMSI,

HOBBIILICHUE YPOBHsI 3KOJIOIMUYECKOH KyJIbTYpbl: IPUOOpPETEHUE ONbITA MIIAHUPOBAHUS TOCTYIIKOB U
OIIEHKHU UX BO3MOXHBIX MMOCJIEACTBUHN JJIs1 OKPYKAIOIIEH CPEJIbL;

OCO3HaHUE II00aJIBHOr0 XapaKTepa FKOJIOTMUYECKUX MPOoOJIeM U MyTel UX peleHus;

CIOCOOHOCTh MCIIOJIb30BaTh NMpUOOpETaeMble MPU HU3YUEHHH OWOJIOTMU 3HAHUS M YMEHHUS HpU
pelieHuy NpodJieM, CBS3aHHBIX C pallMOHAIBHBIM IPUPOJONOIb30BaHUEM (COOJIOACHHUE IPaBUII
MOBE/ICHUS B IPUPOJIE, HAIPaBICHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHCTEMAaX, OXpaHy BHJOB,
aKocHCTeM, Onocdepsr);

AKTUBHOE HENpUATHE JCHCTBHUM, NMPUHOCAIIUX BpEA OKPYKAOUIEH NPUPOAHOM cpene, yMEHHe
MPOTHO3UPOBATh HEOJIATONPUATHBIE OSKOJOTMYECKHE TOCIEACTBUS MpeINpUHUMAeMbIX JeHCTBUH U
PeAOTBpAIATh UX;

HaJM4Yue Pa3BUTOr0 HKOJIOTMUYECKOT0 MBIIIIEHHSI, SKOJIOTHYECKONW KYJIbTYpPbI, ONbITA JEATEIbHOCTH
DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS  DPYKOBOJACTBOBaTbCS MMM B  II03HABaTEJbHOM,
KOMMYHUKATHBHOM M COLMAJIBHOM NPAaKTHKE, TOTOBHOCTU K YYacTHIO B IPAKTUYECKOM AESITEIbHOCTU
9KOJIOTMYECKON HAIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MIO3HAHMS:

cpopMHUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHON MPAKTUKU, OCHOBAHHOI'O HA JMAJIOre KyJbTYp, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO
MECTa B IIOJIUKYJIbTYPHOM MUDE;

COBEPILECHCTBOBAHUE SI3bIKOBOM M YHUTATENbCKON KYJIBTYPBI KaK CPEIICTBA B3aMMOACHCTBUS MEXAY
JIOABMM U IIO3HAHUS MUPA;

[IOHUMaHHe cHenu@uky OUOJIOTMM KaK HayKd, Oco3HaHMA e€ poiau B (popMUpOBaHUU
palMOHAIIBHOTO HAYYHOrO MBILIUIEHUS, CO3JaHUU LIEJTOCTHOrO IMPEICTAaBIECHUS 00 OKpYXalolleM MUpe
KaK O €MHCTBE MPUPOABI, UeIOBEKa U OOIIECTBa, B O3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHnn
po0JieM COXpaHEHUs! IPUPOJHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OWOJIOTMM ISl COBPEMEHHOM HUBUIIM3ALMM: 0OECIEYeHHs] HOBOTO
YPOBHS Pa3BUTHS MEIUIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CHOCOOHBIX pelaTh
pecypcHble poOIeMbl Pa3BUTHS YeIOBEUECTBa, MMOMCKAa MyTel BBIXOJAa U3 TII00ATbHBIX 3KOJOTHYECKHX
npobiieM u oOecriedeHHs] TepexoAa K YCTOWYMBOMY Ppa3BUTHIO, PAallMOHAIBHOMY HCIOJIB30BAaHUIO
IPUPOIHBIX PECYPCOB M (POPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTD B MOJIyY€HUH OMOJOrMYECKUX 3HAHUH B 11€JIIX MOBBIIIEHNs 001LEH KyJIbTypbl,
€CTECTBEHHO-Hay4HOM TI'PaMOTHOCTH, KaK COCTaBHOM dYacTu (PYHKIMOHAIbHOM TI'pPaMOTHOCTH
oOyuaronuxcs, (GOpMUPYEMON NPH U3yUEHUH OMOJIOTUH;

IIOHMMAaHHE CYLIHOCTH METOAOB IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIOJb30BaTh IOJy4yaeMble 3HAHMS JUIS aHaiau3a M OOBSICHEHMs SIBJICHUN OKpYKAIOLIEro Mupa u
HOPOUCXOASIIMX B HEM HM3MEHEHHH, yMeHue jaenaTb OOOCHOBAHHBIE 3aK/IIOUEHHsS Ha OCHOBE Hay4HBIX
(haKTOB M HMEIOIIMXCSI JAHHBIX C LIEIbIO [T0JIy4YeHHs] JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ul pelIeHUs mpodiemM B
pEaIbHBIX JKU3HEHHBIX CUTYALMSIX;

OCO3HAaHUE LEHHOCTU HAYYHOM JEATENbHOCTH, TOTOBHOCTb OCYIIECTBIIITH IPOCKTHYIO U
UCCIIE0BATENbCKYIO 1€ATEIbHOCTh MHANBHUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHMUIO U CaM000pa30BaHHIO, K aKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHMM 110 OMOJIOTUU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTMH.

METAINPEAMETHBIE PE3YJIbTATbBI

MeTaHpCHMeTHLIC PE3yJIbTaTbl OCBOCHUS yqe6Horo npeamMeTa «buonorus» BKIIOYAIOT: 3HAUUMBbIC
JIIA (bOpMI/IpOBaHI/ISI MHPOBO33PCHUA O6yanOHII/IXC$I MCKIUCHUTIIIMHAPHLBIC (Me)l(Hpe}IMeTHI)Ie)
06H1€H3y‘lHI>Ie IMOHATHA, OTpaXAarIHUEC HCIOCTHOCTDH Hay‘{HOI>’I KapTUHbBI MHUpa U CHCHI/I(i)I/IKy MCTOAO0B



MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELLECTBO, 3HEpPrus, SBJIEHUE, MPOLIECC, CUCTEMA,
Hay4yHBIA (DaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEJOBaHME, HAOINIOJEHUE,
U3MEpeHHe, OKCIEePUMEHT W JIpyrux), YHUBepcaibHble y4yeOHble JAelcTBUs (TIO3HABaTENbHBIE,
KOMMYHUKATHUBHBIE, PEryJISITUBHBIC), obecreunBaronye GopMupoBaHue (yHKIIMOHATBHON TPaMOTHOCTU
U COIMATbHON KOMIETEHIIMH OOYYarolMXCs, CIIOCOOHOCTh OOYYalOUIMXCS HCHOJb30BAaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUSI ¥ yHUBEpPCAJIbHBIE Y4YeOHBIC JCUCTBUS B
IIO3HABATEJILHON U COLMATIbHOM TPAKTHKE.

MertanpenMeTHbIe pe3ybTaThl OCBOEHHUS MPOTrpaMMBI CPEIHEro OOIIero 0oO0pa3oBaHUS OJDKHBI
OTpa)xaTh:

OBJaieHHe YHMBEPCATbHBIMH Y4e0HbIMM N03HABATEJbHBIMH 1€ICTBUSIMU:

1) 6a30BbIe JJOTHYECKHE TEHCTBHUA:

CaMOCTOSITENIFHO (hOPMYIHPOBATh M AKTYaIM3UPOBATH MIPOOIEMY, pacCMaTPUBAThL €€ BCECTOPOHHE;

WCIOJIb30BaTh TPU OCBOEGHWU 3HAHUN NPUEMBI JIOTHYECKOTO MBINUICHUS (aHaiau3a, CHUHTE3a,
CpaBHEHUs, Klaccu(UKaluu, 0000IIEHHS ), pAaCKPBIBATH CMBICII OMOJIOTUYCCKUX MOHITHHA (BBIACIATh UX
XapaKTepHbIEC TPU3HAKHU, YCTAHABIIMBATH CBSI3H C IPYTUMU MTOHSATUSIMU);

OTIPEAENATh IENU JIeITeIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH HX JOCTHIKEHHS, COOTHOCHTH
pe3yIbTaThl AESTEIBLHOCTU C TOCTABICHHBIMH LIEJISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHS Al 00BsICHEHHS (PaKTOB U SBJICHUH JKUB O MPUPOJIBI;

CTPOHUTH JIOTUYECKHE pacCyKICHHS (MHAYKTHBHBIC, ACNYyKTHUBHBIC, MO aHAJIOTHUU), BBIABIATH
3aKOHOMEpPHOCTH W TMPOTUBOPEYHS B PACCMATPUBAEMBIX SBIEHUSIX, (OPMYIUPOBATH BBIBOIABI U
3aKJIIOYEHUS;

MPUMEHSATh CXEMHO-MOZEJbHbIE CpPEACTBA U MPEACTABICHHUS CYLUIECTBEHHBIX CBsi3ell W
OTHOUIEHMH B M3y4aeMblX OHOJIOTrMYECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUYMH pPAa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh ITUIAH pEIICHUS MPOOJEMbl C YYETOM aHaimM3a MMEIOIIMXCS MaTepUaIbHBIX W
HEMaTepHaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBHI B JESTEIBLHOCTh, OIIEHUBATh COOTBETCTBHE PE3YyJbTATOB IIENISIM, OIICHHUBATH
PUCKH TOCTICICTBUH JCSITEIBHOCTH;

KOOpJIMHUPOBaTh W  BBINOJHATH pabOTy B YCIOBHUSAX  PEAJbHOrO, BHUPTYyaJbHOTO |
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BUBATh KPEATHBHOE MBIIIJICHHE TP PEIICHUH KU3HEHH bIX TIPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBHUS:

BIIAJIETh HABBIKAMH  Y4EOHO-HCCIIEOBATEIbCKON W TMPOEKTHOM JIESTEIbHOCTH, HAaBbIKAMU
paspenieHus: mpoodyeM, cliocOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIIbHOMY MOUCKY METOJOB PELICHUS
MPAKTUYECKUX 33724, IPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHMS;

WCIOJIb30BAaTh  pA3JIMYHbIE BUIBI JEATEIBHOCTH IO T[OJYyYEHUI0O HOBOTO 3HAHHUSA, €ro
UHTEepIpeTalnu, Ipeodpa3oBaHUIO0 U MPUMEHEHHUIO B YUEOHBIX CHUTYalUsAX, B TOM YHUCIE MPU CO3TAHHH
y4eOHBIX U COLIMATBHBIX MPOECKTOB;

dbopMUpOBAaTh HAYYHBI TUIN MBIIUICHHUS, BJIaJeTh HAYyYHOW TEPMUHOIOTHEH, KIIOUEBBIMU
MOHATUSIMHU U METO/IaMH;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIEC 3a]a4H B 00Pa30BATEIbHOMN JIEATEIBHOCTH U KU3HEHHBIX
CUTYalMsIX;

BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBS3M U aKTyaJM3UPOBATh 3a/ady, BBIIBUTaTh THUIOTE3y €€
pelIeHus, HaXOIUTh ApPryMEHTHI Uil JIOKa3aTeNbCTBA CBOMX YTBEPXKICHUM, 3aJaBaTh MapaMeTphl U
KPUTEPHUH PCIICHUS;

aHAJM3UPOBATh IMOJYYECHHBIE B XOJE PEHICHHS 3aJa4yl pPe3yJbTaThl, KPUTUUYECKU OIICHUBATH WX
JIOCTOBEPHOCTh, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX YCJIOBHSX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsIM, OIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYULIECTBJATh I€JICHANPABJICHHBIA IMOUCK TIEpEeHOCa CPEIACTB M CIOCOOOB JEHCTBUA B
npoeccuoHaNBHYIO Cpeny;



YMETh IEPEHOCUTD 3HAHMs B TO3HABATEIbHYIO U IPAKTUYECKYIO 00JIaCTH XKHU3HEIEATEIbHOCTH;

YMETb MHTETPUPOBATH 3HAHUS U3 PA3HBIX IIPEAMETHBIX 00JIaCTeH;

BBIJIBUT'aTh HOBBIE MJIEH, MpeIJIaraTh OPUrHHAIbHBIE MOAXOJbI M PEILICHUS, CTABUTh MPOOIEMBbI U
3ajlauu, JOMYCKAIOLIUe aJbTePHATUBHBIC PEIICHHS.

3) padora ¢ uH(popmanuei:

OPHEHTHUPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX MH(pOpManuu (TEKCTe y4eOHOro mocodus, HayyHO-
MOMYJIIPHOW JIUTEPAType, OMOJIOTMUECKUX CIOBApSIX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax /aHHBIX, B
WuTepHere), aHANM3UpOBaTh MHGOPMAIUIO Pa3IUYHBIX BHUJIOB M (OpPM MPENCTaBICHUS, KPUTHYECKH
OLIEHUBATH €€ IOCTOBEPHOCTh U HETIPOTUBOPEUUBOCTD;

(hopMyIHPOBATH 3aMPOCHI U TPUMEHSTh PA3IMYHBIC METO/IBI TIPU TIOMCKE U 0TOOPE OMOIOTHYECKOM
uH(popMaIuu, He0OXOUMOM 1715l BHITTOTHEHHUS Y4eOHbIX 3a/1a4;

npuoOperaTh  ONBIT  HUCIOJb30BaHUS  MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHI,
COBEPIIEHCTBOBATH KYJIbTYyPY aKTUBHOT'O HCIIOJIb30BAHUS Pa3IMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJIBHYIO (opMy mnpenacTaBieHUs OMOTOTHYECKOW HMH(pOpManuu
(cxembl, rpaMKy, AUarpaMMbl, TaOJIULbI, PUCYHKU U APYTOE);

UCIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA IpU paboTe ¢ OMOIIOrMUecKol MHPOpMaLMei:
IPUMEHATh XUMUYECKUe, GU3NYECKHEe U MaTEMaTUUECKUEe 3HAaKU U CUMBOJIbI, pOpMYJibl, aOOpeBHaTypy,
HOMEHKJIaTypy, UCII0JIb30BaTh U MPe0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJIAJHOCTH;

BJaJeTh HABBIKAMU DPACIO3HABAHUSA M 3aIUUTHl MHPOpManuu, MHGOPMAIMOHHON O0€30MacHOCTH
JUYHOCTH.

OgiajieHHe YHHBePCATbHBIMA KOMMYHUKATUBHBIMH 1efICTBUSMH

1) obmenne:

OCYILIECTBIIATh KOMMYHHUKAIlMM BO BCeX cdepax >KM3HM, aKTMBHO YYacTBOBAaTh B JAHAJIOre HWIU
JUCKYCCUU TIO0 CYILECTBY O0CYyXJaeMol Tembl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKIEHUS
OTHOCHUTEJIFHO BBIIIOJHEHUS MpejiaraeMoi 3a1aul, yYuThIBaTh HHTEPECHl U COrJIACOBAHHOCTDH MO3ULIUN
JPYTUX YYaCTHUKOB JHAJIOra WK AUCKYCCUN);

pacrio3HaBaTh HeBepOajbHbIE CpEACTBA OOIIEHHs, MOHMMAaTh 3HAYEHHE COLMATIbHBIX 3HAKOB,
IPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CUTyallUd, yMeTb CMAr4aTb KOH(DIUKTBI M BECTH
MEPErOBOPHI;

BIIQJIETh PA3IUYHBIMU CHOCOOaMU OOIIEHUS M B3aUMOJICHCTBHUS, MOHUMATh HaMEpPEHUs APYTUX
JrOZEH, IPOSBIIATh YBAKUTEIBHOE OTHOILIEHUE K COOECETHUKY U B KOpPpeKTHOH (popme popmynnpoBaTh
CBOU BO3paKEHUS;

pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOIO TOUKY 3PEHMSI C UCIOJIb30BaHUEM SI3BIKOBBIX CPE/ICTB.

2) cCOBMeCTHAasl 1esITeJIbHOCTh:

IIOHUMATh M HUCIIOJIb30BaTh IPEUMYLIECTBA KOMaHAHON M MHIUBUIYaJbHON paOOThl IPH pEIIEHUU
Ouonoruueckoi  mpobsembl, O0OOCHOBBIBATH HEOOXOAUMOCTb INPUMEHEHMs] TPYNIOBBIX  (QopM
B3aMMOJICHCTBUS NPHU PELIEHUH Y4eOHOH 3a1auH;

BBIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX JAEHCTBUM C yd4€TOM OOLIMX HWHTEPECOB U
BO3MO)KHOCTEH Ka)kJJOT0 4JieHa KOJJIEKTHBA,

IPUHUMATB LU COBMECTHON JEATENbHOCTH, OPraHU30BbIBaTh U KOOPJUHUPOBATH JACHCTBUS O €€
JIOCTUXKEHUIO: COCTaBJIATh MJAH JEUCTBHUH, pacHpeleNiaTh POJM C YYETOM MHEHUM Y4YaCTHUKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOW PabOTHI,

OLIEHMBATh KayeCTBO CBOEr0 BKJAJa M KaXJOro0 y4yacTHHKAa KOMaHAbl B OOHIMI pe3ysbTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

npeajaraTh HOBBIE IPOEKTHI, OIEHHWBATh HAEH C TO3UIHUHM HOBU3HBI, OPHUTMHAJIBHOCTH,
MPaKTUYECKOM 3HAUNMOCTH;

OCYIIECTBJIATh TMO3UTHBHOE CTPATETMUECKOE MOBEICHHWE B PA3IUYHBIX CHUTYaIUsX, MPOSIBIATH
TBOPYECTBO ¥ BOOOpaxKeHHe, ObITh HHUIIMATHBHBIM.

OBiaieHHe YHUBEPCATbHBIMU PeryJIATUBHBIMH A€l CTBUSIMU:

1) camoopranu3anms:



UCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUSA JJIsI BBIABICHUS MPOOJIEM M MX PEIICHUS B XKU3HEHHBIX U
y4eOHBIX CUTYyallUsX;

BbIOMpaTh HAa OCHOBE OMOJIOTMYECKHUX 3HAHUM IIeJeBble W CMBICIOBBIE YCTAHOBKM B CBOMX
JEUCTBUSX M TIIOCTYIIKax I10 OTHOLIEHUIO K JKMBOH IIPUPOJE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPY’KaloIlUX;

CaMOCTOSITENIbHO OCYILIECTBJISITh MIO3HABATEIBHYIO J1€ATEIbHOCTh, BBISIBISATH NPOOJIEMbl, CTABUTh U
bopmMynpoBaTh COOCTBEHHBIE 3a]]a4H B 00pa30BaTEIbHON JI€ATEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTaBIISATh IUIAH pELIEHHs MpoOJeMbl C YYETOM MMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYaLlHsIM;

paciupsTh paMK1 y4eOHOT 0 IpeaMeTa Ha OCHOBE JIMUHBIX PEANOYTEHHII;

JIe7aTh OCO3HAHHBIN BBHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATh IIPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKON 3pYIUILUU B Pa3HBIX 00JIACTAX 3HAHUH,
IIOCTOSIHHO IIOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYpHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTb OLICHKY HOBBIM CHUTYalHsM, BHOCHTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBHE PE3YJILTATOB LIEJISIM;

BJaJeTh HAaBbIKAMM I103HABAaTEIbHOM pe(pIeKCHH KaK OCO3HAHMs COBEpLIAEMbIX NEHCTBUH U
MBICIIUTENIBHBIX TPOLIECCOB, UX PE3YyJbTaTOB M OCHOBAHUHM, MCIONb30BaTh MPUEMBI PEQIEKCHUH IS
OLIEHKH CUTYalluH, BEIOOpa BEPHOI'O PELICHUS;

YMETb OLIEHUBATh PUCKU M CBOEBPEMEHHO IIPUHUMATh PELIEHMS 10 UX CHUKEHUIO;

IIPUHUMATb MOTUBBI U apryMEHTBI APYTUX [IPU aHAJIU3€ PE3YJIbTATOB JEATEIbHOCTH;

3) npuHsTHE CeOSI M APYTHX:

MIPUHUMATH ceOsl, MOHUMAas CBOM HEJJOCTaTKH U JOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apITyMEHTHI APYTHX IPU AHAJIN3E PE3YJIbTATOB AEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBaTh CIOCOOHOCTH MMOHUMATh MUP C MO3ULIUU APYTOro YeIoBeKa.

INPEAMETHBIE PE3YJIbTATbI

[IpenmetHble pe3ynbTaTtel ocBoeHus mporpammbl COO 1o Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienuduueckue s yuyeOHoro npeamera «buonorus» HaydHble 3HaHMs, YMEHUS U CIIOCOOBI
JNEHCTBUM 110 OCBOEHHIO, HMHTEPIPETAlMM U MPeoOpa3OBaHMIO 3HAHWM, BUIBl JAEATEIBHOCTH IO
IOJyYEHUI0 HOBOI'O 3HAaHUSA M NPUMEHEHMIO 3HaHUM B pa3jMyHBIX Y4YEOHBIX CUTYyallUsX, a TAKKE B
peasbHBIX >KM3HEHHBIX CUTYallUsiX, CBSI3aHHBIX ¢ Ouosorueil. B mporpamme npenMerHble pe3ysibTaThl
IPEACTABIIEHBI 10 T01aM 00Y4EHHS.

IIpeameTHble pe3ynbTaThl OCBOEGHHUS ydeOHoro npeamera «buosorusi» ¢ 10 kKnacce NOIKHBI
OTpaXkaTh:

copMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOI'0 3HaHUS €CTECTBEHHbIX
HayK, B (OPMHUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAyYyHOM KapTUHBl MHpPa U HAY4YHOrO
MHPOBO33PEHHs, O BKJAJE POCCHUICKMX U 3apyOeXHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(YHKIIMOHATBHOM IPaMOTHOCTH Y€JIOBEKa JIJIs pellIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBATh COAEpKaHNE OMOJIOTHYECKIUX TEPMUHOB U MOHSATUI: )KU3Hb, KJICTKA, OPraHUu3M,
MeTabomu3M (0OMEH BEIIECTB W TpEBpallleHHue SHEPruu), roMeocTa3 (CaMOperyJisius), ypOBHEBas
OpraHu3anus  JKUBBIX  CHUCTEM, CaMOBOCHpPOHM3BEACHHE  (PENpOoNyKIHs),  HACJIeCTBEHHOCTb,
U3MEHYHMBOCTh, POCT U Pa3BUTHE;

yMEHHE H3JaraTh OMOJIOTHYECKUe Teopur (KJIETOYHAsl, XpOMOCOMHAs, MyTal[MOHHAs, [IEHTpaJIbHAas
JorMa MoJjekyspHoi Ouonorun), 3akoHsl (I. Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o



[EHTpaX MHOrooOpasuss W MPOUCXOXKAEHUS KyIbTypHbIX pactenuii H. WM. BaBunopa), ompenenatsb
I'PaHUIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BIaJIeTh METOJaMU HAyYHOrO MO3HaHUs B OWOJIOTHMHU: HAONIOJEHUE M OMUCAHHME >KUBBIX
CHCTEM, WIPOIECCOB U SBIEHHUH, OpraHu3anus ¢ MpoBeleHHE OWOJOrMYecKOro OSKCIEpUMEHTAa,
BBIIBIDKEHUE THUIIOTE3bl, BBISIBJICHHE 3aBHCHMOCTH MEXKIY HCCIENYEMBIMH BEITUYMHAMH, OOBSICHEHHE
MOJIYYCHHBIX PE3YJbTATOB, WUCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUM U 3aKOHOB, YMEHHUE JeNaTh
BBIBOJIBl HA OCHOBAHHH TOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIACIATh CYIIECTBEHHBIE TMPU3HAKA BHUPYCOB, KIETOK TMPOKAPUOT U DYKAPHOT,
OJTHOKJICTOUYHBIX M MHOTOKJIETOYHBIX OPraHMU3MOB, OCOOEHHOCTH TPOIIECCOB: OOMEHAa BEIIECTB H
MPEBPAIICHUST DHEPruM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO M DHEPreTHYecKoro oOMeEHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIIOIOTBOPEHUS, PA3MHOXKEHUS, HHANBUTyIbHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE TTPUMEHSThH TTOJydCeHHBIC 3HAHUS JUISI OOBSICHEHUSI OMOJIOTMYECKUX TPOILIECCOB H SBIICHUH,
JUTSL TIPUHSATHS TPAKTHYECKUX PENICHUN B TIOBCEAHEBHOW >KHM3HH C IIENIbI0 OOecredeHUs Oe30MacHOCTH
CBOETO 370pPOBbS U 370POBbSI OKPYXKAIOMIMX JIOJEH, COONIOJACHUS HOPM TPaMOTHOTO IOBEIEHUS B
OKpYXalollled TMPUPOJHON cpelne, TI[OHMMAaHHE HEOOXOJUMOCTH HCIOJIb30BAHUA  JOCTHXKEHHUI
COBPEMEHHOW OMOJIOrMU ¥ OMOTEXHOJIOTUHN I palli OHAIBHOTO MPUPOIOTIOIb30BAHNUS;

YMEHHE pellaTh dJIeMEHTapHble TeHETUYECKUEe 3aJjaud Ha MOHO- M JUTHOPUAHOE CKpEIIMBaHMUE,
CIICTIJICHHOE HAacle0BaHhe, COCTaBIISATh CXEMbl MOHOTHOPHAHOTO CKpEIIMBAHHS ISl MpencKa3zaHUs
HACJIeZIOBaHUS IPU3HAKOB Yy OPraHU3MOB;

YMEHHE BBINOIHATH J1a0OpaTOPHbIE W MpaKTHYEeCKHe padoThl, cOOMIOAATh MpaBUia Mpu padore ¢
y4eOHBIM H JJa0OPATOPHBIM 00OPYTIO0BAHHEM;

YMEHHE KPUTHYECKU OLEHUBATh M HHTEPIPETUPOBATH HH(OPMALINIO OMOIOTHYECKOTO COMEePIKAHNUS,
BKJIFOYAIONIYIO TICEB/IOHAYYHBIC 3HAHUS U3 PA3JUYHBIX MCTOYHHKOB (CpEACTBAa MAacCOBOM HH(OpPMAIIUH,
HAyYHO-TIOMYJISIPHBIC MaTepHasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIIENOBAaHUM B OHOJIOTHH,
MeAUIMHE, OMOTEXHOIOTUH,

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC M YCTHBIE COOOIIEHUs, 00001as OUOIOTHIECKYIO
nH(}OpMAITUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIIOIb30BAaTh MOHITHIHBINA anmapat OMOJIOTHH.

[IpenmeTHBIC pe3yabTaThl OCBOEHUs ydeOHoro mnpeamera «buonorusi» 6 11 Kaacce ITOKHBI
OTpaxaTh:

cOpMUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTHUH B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa W HAYYHOTO
MHUPOBO33pPEHHS, O BKJAJE POCCHICKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(GYHKIIMOHATBHOM IPAMOTHOCTH YEJIOBEKA JIJIsl pEIISHUS )KM3HECHHBIX 3a/1a4;

YMEHHUE pacCKphIBaTh COJAEpKAHHWE OMOJOTHYECKUX TEPMHUHOB U TOHSATUN: BUJ, MOMYJISALUA,
reHO(OHI, 3BOJIOLMS, IBIKYIIHE CHJIBI ((PaKTOpbl) SBOJIOLMH, MPUCIOCOOJECHHOCTh OPTraHU3MOB,
BU1000pa3oBaHue, IKOJOrndeckre (hakTopbl, IKOCHCTEMA, TPOAYLEHThI, KOHCYMEHTHI, PeAYIEHTHI, LIeNU
MUTAaHMSL, YKOJIOTHYecKas MupaMua, OnoreoueHos, onocdepa;

yYMEHHE H3J1araTh OHOJOrMYecKre Teopud (dBOIONMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKas
TEOpHs IBOIIOLMHU), 3aKOHBI U 3aKOHOMEpHOCTH (3apoabiiieBoro cxonctsa K. M. bapa, uepenoBanus
IJIaBHBIX HampaBiieHUH U nmytel sBosronun A. H. CeeprioBa, yuenus o ouochepe B. 1. Bepnajackoro),
OIIpENeNsATh TPAHUIIBI UX TIPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJAJIETh METOJaMU HAYYHOTO TMO3HAHUS B OMOJIOTWU: HAOIIOJICHUE W ONMUCAHUE YKUBBIX
CHCTEM, TIPOIIECCOB U SIBJICHHWH, OpraHu3anus H TPOBEACHHUE OMOJOTMYECKOr0 HJKCIEePUMEHTA,
BBIJIBU)KEHUE THIOTE3bI, BBISBJICHHE 3aBUCHMOCTH MEXKIY HCCICIYEMbIMU BETUYMHAMHU, OOBSCHECHHE
MOJIYYCHHBIX PE3YJbTATOB, HUCIOJIb30BAHHBIX HAYYHBIX TMOHSTHI, TEOPUA M 3aKOHOB, YMEHHUE JIeNaTh
BBIBOJIBl HA OCHOBAHHH TOJyYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCIATh CYIIECTBEHHBIE TMPU3HAKA CTPOCHUS OHOJOTMUYECKUX OOBEKTOB: BHJIOB,
NOMYJISIUNA, TPOAYLEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OMOre€Oll€HO30B U 3KOCHCTEM, OCOOEHHOCTH
MPOILECCOB:  HACJEICTBEHHOW  HM3MEHUYMBOCTH,  €CTECTBEHHOro  OTOOpa,  BHI000pa3oBaHUl,



IPUCIIOCOOIEHHOCTH OPraHU3MOB, JAEHCTBUS 3KOJOrMUYECKMX (JaKTOpOB HA OpPraHM3MbI, IEpeHoca
BEIECTB M IOTOKA 3HEPrUM B HKOCHUCTEMAaxX, AHTPOINOICHHBIX HM3MEHEHHUH B HSKOCHUCTEMax CBOEH
MECTHOCTH, KpYTOBOPOTA BELIECTB U OMOr€OXUMHUYECKUX LIUKIIOB B Ouocdepe;

yYMEHHUE NPUMEHSATH MOIy4EHHbIE 3HaHUSA JUIsl OOBSCHEHHs OMOJIOTMYECKUX IMPOLIECCOB U SIBJICHUH,
JUISL TIPUHATUS NPAKTHYECKUX PELICHUH B MOBCEAHEBHOW JKM3HM C IEJIBI0 oOecriedeHus: 0e30MacHOCTH
CBOEr0 3[I0pPOBbS M 3[]0POBbSI OKPYKAIOLIUX JIOJEH, COOJIIOJEHUS HOPM I'PAaMOTHOIO IOBEIEHHS B
OKpYXalollled TMPUPOJHON cpene, TIOHUMAaHHE HEOOXOAUMOCTH  HCIOJIb30BAaHUS  JOCTHKCHHM
COBpEMEHHON OMOJIOTUH [Tl palliOHAIBLHOI'0 TPUPOIONOIb30BAHNUS;

yYMEHHE pellaTh dJeMeHTapHble OMOIOrHYeCKUe 3a/laul, COCTaBIATh CXEMbI MEpPEeHOCa BEIIECTB U
SHEPruM B IKOCHCTEMaXx (LIeNU MUTAHMUS);

YMEHHE BBINOJHITH Ja00paTOpHbIe M MpaKTU4Yeckue paboThl, coO0aaTh MpaBuia Mpu padbore
y4eOHBIM U JJAOOPAaTOPHBIM 000PYIOBaHHUEM;

YMEHHUE KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMALIUIO OHOIOTHYECKOTO COEPIKAHMS,
BKJIIOYAIOLIYIO TICEB/IOHAYYHBIE 3HAHUS U3 Pa3JIMYHBIX UCTOYHUKOB (CpeICTBA MacCOBOW MH(OpPMALINH,
Hay4YHO-TIONMYJISIPHbIE ~ MaTepHualipl), paccMaTpuBaThb  IJI00AJbHBIE  JKOJOTMUECKHE  IPOOJIEMBbI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOLIEHHIO K HUM COOCTBEHHYIO MMO3ULINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHMCbMEHHBIE U YCTHbIE COOOLIEHHs, 00001as OMOJIOrH4YeCcKyIo
UHGOPMALIUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh OHATUHHBIN annapat OMOJIOrHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
HaumeHoBaHue pa3nenoB 1 Tem Koausecrso wacon JIeKTPOHHBIE (LM (] POBHIE)
Ne i/ IMpakTnyeckue
NMpOrpaMMbl Bcero o0pa3oBaresbHbIE PeCypChI
padoThbI
bubmotexa [JOK
1 broorii Kax Hayka 2 05 https://m.edsﬁ).ru/7f41c292
2 JKuBbie cucTeMbl M X OpraHU3aIus 1 0 bubmmorexa TIOK
https://m.edsoo.ru/7f41¢c292
3 XUMHUUYECKHI COCTAaB U CTPOCHHE KIICTKU 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
bu6muotexa LIOK
4 HAIHEACITSIEROCTE KICTHH 0 0 https://m.edS(])-Io.ru/7f410292
5 Pa3mMHOEHHE U MHIUBHUYaIbHOE PA3BUTHE 5 1 bu6mmoreka LIOK
OpPraHu3MOB https://m.edso0.ru/7f41c292
5 HacneacrtBeHHOCTh M UI3MEHYMBOCTD 8 15 bubmotexa [JOK
OpPraHu3MOB https://m.edsoo0.ru/7f41c292
7 Cenexuust opranu3MoB. OCHOBBI 3 0 bubmuotexa [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 0 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 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 KUIACC

Koan4yecTBo 4acos
HanmeHoBaHue pa3aesioB U TeM JJIeKTPOHHbIE (LU POBbIE)
Ne i/ IIpakTnuyeckue
NporpaMmel Bcero o0pa3oBaTeibHbIE pecypChl
padoThbI
bubmioreka [IOK
L BOMOIHORKAS O OTOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHWE U pa3BUTHE )KU3HU HA 9 05 bubmmotexa [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
3 0] 5 1
PREHHEMEL T ORPYMRAIDIIEL Ceila https://m.edsoo.ru/7f41cc74
4 Coo01recTBa U IKOJIOTUYECKUE CUCTEMBI 9 0 Eggf;ﬁfg;ougﬁ £41ce74
bubmoteka IJOK
) P 2 0
CICPEHOS BpeMi https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
INOYPOYUHOE IINTAHUPOBAHMUE
10 KIIACC
KosauvecTBo yacoB DJIeKTPOHHbBbIE
ungpoBbie
Ne i/ Tema ypoka [pakTHueckne p
Bcero oOpa3oBaTejibHbIE
padoThbI
pecypcbl
bu6mmoreka [JOK
1 buonorus B cucremMe HayK 1 0 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
) Metoabl MO3HAHUS )KUBOW TPUPOJIBI. 1 05 bubmotexa [JOK
IMpaktrueckas pabora Ne 1 ' https://m.eds00.ru/863e6122



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

«Mcnonp30BaHKe pa3IMuHbIX METOAOB IIPU
M3Y4YEeHUU OMOJIOTHYECKUX OOBEKTOBY

3 buonornueckne cucTeMsl, IPOIECCH H UX 0 bubmmorexa [IOK
U3y4EHHUE https://m.eds00.ru/863e6564
4 XUMHUECKHUM cocTaB KiIeTku. Boaa u 0 bu6mmoreka [JOK
MHHEPAJIBHBIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b .C §) 0
CIIICH. S-OCTAB | CTPOCHHC DEIKOB https://m.edso0.ru/863e6b72
depMeHTbl — OUOJIOrHUECKHEe
katanu3atopsl. JlabopaTopuas pa6ota Ne 1
6 «M3yyeHne KaTaIUTHIECKON aKTUBHOCTH 0.5 bubmorexa HOK
v ) https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMeEpe aMIIIa3bl UK
KaTasas3bl)»
bu6mmoreka [JOK
7 Yy I 0
[VICBO/BL. SHIHAbL https://m.edso0.ru/863e6870
bu6moreka [JOK
8 H .ATO 0
YHICHHOBRIS KHCTOTRE https://m.edso00.ru/863e6d5¢c
9 Hctopus u MeTonbl U3y4eHUs KJIETKH. 0 bu6mmoreka [JOK
Kiierounas teopus https://m.edso00.ru/863e6e88
10 Kierka kak 1iej1ocTHas )KuBas cucteMa 0
CtpoeHne 3yKapuOTHUYECKON KIETKHU.
JlabopaTopuas padota Ne 2 «M3yuenue
CT oell)ms{ II)(IIGT;)K aCTEHUH )KI/I]}SI(L)ITHBIX bubmmorexa LIOK
11 - I:I Sos 1t Gaxte HII;I o MH;{ KOO ;a 0.5 https://m.eds00.ru/863e6ff0
p p A p https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpOITpenaparax u ux
OIMCAHUE)
12 OOMeH BelecTB UM META00IN3M 0 buGmrorexa ITOK

https://m.edso00.ru/863e766¢



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
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

bu6mmoreka [JOK

13 dotocinres. Xemocuires 0 https://m.edsoo.ru/863e7c98
. bubmotexa [JOK
14 mepretiieckiii obmen 0 https://m.eds00.ru/863e7aae
JKy3HEHHBIN UK KIeTKH. Jlenenue
kIeTku. Muto3. Jlabopatopnas padora Ne 3
15 «HaOmonene MUTO3a B KJIETKaX KOHYHUKA 0.5 bubmorexa HOK
https://m.edso00.ru/863e7dc4
KOpeIIKa JIyKa Ha TOTOBBIX
MUKpOIpernapaTax»
16 buocunres Oenka. Peakiust MaTpuaHOro 0 bubmmorexa [IOK
CHHTE3a https://m.edso0.ru/863e796e
bu6mmnoreka [JOK
17 Tpancasuns — buocuires bera 0 https://m.eds00.ru/863e796e
bu6mmoreka [JOK
18 HexkneTtounsie GopMBbl )KU3HU — BUPYCHI 0 https://m.edsoo.ru/863e7540
bu6mmoreka [JOK
19 @opMBbI pa3MHOXKEHHS OPraHU3MOB 0 https://m.eds00.ru/863e81h6
https://m.edso00.ru/863e831e
. bu6moreka [JOK
20 Meito 0 https://m.edso00.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE TIOJOBBIX KIETOK.
21 OmnonorBopenue. JlabopaTopHas paborta 05 bubmuorexa [JOK
Ne 4 «M3ydyeHne cTpoeHus MOJIOBBIX KIETOK https://m.edso00.ru/863e81b6
Ha TOTOBBIX MUKpOIpenapaTax»
22 WNHnuBuayaapbHOE pa3BUTHE OPTaHU3MOB 0 bubmmorexa [IOK
https://m.edso00.ru/863e8436
93 I'eneTnka — Hayka 0 HaCJIEJACTBEHHOCTH U 0 bubmotexa [JOK
U3MEHYUBOCTU https://m.eds00.ru/863e862
24 3aKOHOMEPHOCTH HaCJIeOBaHUS 0 bubmmorexa [IOK



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
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

MPU3HAKOB. MOHOTUOPHUIHOE CKPEIIMBAHNE

https://m.edso0.ru/863e8878

JIuruOpuHoe CKpelMBaHue. 3aKOH

bu6moreka [JOK

25 HE3aBHCHUMOI'0 HaClIeIOBaHUS MPU3HAKOB 0 https://m.edsoo.ru/863e89a4
CueruieHHOE HaclieI0OBaHUE MTPU3HAKOB.

JlabopaTopHas padora Ne 5 «M3yueHue

26 pezyniTaTF())B M(?HOFI/I6pI/II[HOFO IZq 0.5 butamorexa LIOK

https://m.edso00.ru/863e8c60
TUTHOPHUTHOTO CKPEIIUBAHUS Y IPO30(UITBI
Ha TOTOBBIX MUKPOIIpEnapaTax»

97 I'enernka nona. HacnenoBanue nmpu3HaKoB, 0 bubmotexa [JOK
CLEIJIEHHBIX C II0JIOM https://m.edso0.ru/863e8c60
H3menunBoctb. Henacneacrsennas
M3MEeHUYnBOCTh. JlabopaTopHuas pabora Ne 6.

28 N3yuenue monupukannoHHON 05 bubmuorexa IIOK
M3MEHYMBOCTH, IIOCTPOEHUE https://m.edsoo.ru/863e8efe
BapUAIMOHHOTO PsAJla U BapUAIIMOHHOM
KpUBOM»

HacnencrBennas "3aMeHYHUBOCTb.

29 JlabopaTopHas pabora Ne 7. « AHanu3 05 bubmuorexa [JOK
MyTaIui y 1po30(HIIbl Ha TOTOBBIX https://m.edso0.ru/863e8efe
MUKpOITperapaTax

bubmioreka [IOK

30 Pereritia enosexa 0 https://m.edso00.ru/863e8d78
PesepBHbIii ypok. O0001IEHHE 110 TEME

31 «HacnencTBeHHOCT M U3MEHYHUBOCTD 0
OpPraHU3MOB»

bu6mmoreka [JOK
32 Cenekuns Kak Hayka i npouece 0 https://m.edso00.ru/863e9214
33 MeToasl U JOCTHRKEHUS CEICKITUN 0 bubmorexa TIOK

https://m.edso00.ru/863e9214



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
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https://m.edsoo.ru/863e8d78
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pacTeHUi U 5KUBOTHBIX

34 buorexHosorus Kak OTpaciib MPOU3BOACTBA 1 0 bubmiorexa LIOK
P P A https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4
11 KIIACC
KoanuectBo yacos JIeKTPOHHbIE
uudpoBbie
Ne ni/m Tema ypoka [pakTHueckue p
Bcero o0pa3oBaTe/ibHbIE
padoTHhI
pecypcsl
" bu6munoreka [JOK
1 C) 1 0
SOOI I METOIBL 06 M3yHeHit https://m.edso00.ru/863ea20e
5 Hcropust pa3BUTHS NIPEACTABICHUIH 00 1 0 bubmotexa [JOK
SBOJIOLUU https://m.eds00.ru/863e9570
bu6mmoreka [JOK
3 M 1 0
HIPOSBOIMOA https://m.edso00.ru/863e9cle
[Monynsauus kak 3JeMeHTapHas eIMHUIA
4 BHJIa ¥ 3Bomonnd. JlabopaTopHas padoTa 1 05 bubmuotexa [JOK
Ne 1 «CpaBHeHHE BHIOB TI0 ' https://m.eds00.ru/863e99c6
MOpP(HOJIOTUYECKOMY KPUTEPUIO»
5 JIBxyiye cuiibl (3J€MEHTapHbIS 1 0 bubmmorexa [IOK
(haKTOpPBI) IBOTFOIUN https://m.edso00.ru/863e9da4
bubmioreka [IOK
6 E i 0TO 1 0
CTECTBEHHbIH OTOOP H ero (opme! https://m.edso00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNHN:
7 MIPUCIIOCOOIEHHOCTh OPraHU3MOB U 1 05 bubmuoreka LIOK

BH000pa3oBanue. JlabopaTtopHas pabora
Ne 2 «Onucanme nmpucmoco0IeHHOCTH

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863e9336
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

opranuisma u €€ OTHOCHUTEILHOIO

XapakTepa»
8 Hamnpasnenust u myT MakpodBOJIOIUH 0 brtmmorexa [IOK
https://m.edsoo.ru/863e9cle
9 HeobOpaTtuMocTs 3BOMIOIIUN 0
10 Hcropust xu3HM Ha 3eMiie U METOIbI €€ 0
W3Yy4YEHUS
11 I'Mnore3sl IPOUCXOKICHUS )KU3HU Ha 0 bubmmoreka LIOK
3emie https://m.edsoo.ru/863ea5a6
12 PazBuTHe xu3HM Ha 3eMJie 0 3paM U 0 bubmoteka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbI BOJIIOIIHT
PacTUTENBHOTO U JKUBOTHOTO MUpA. BuGmiorexa LOK
13 [IpaxTuueckas padorta Ne 1 «I/I3znleHI/Ie 0.5 https://m.edsoo.ru/863eaghe
HCKOMA€MbIX OCTATKOB pacTEHUM 1
YKUBOTHBIX B KOJUIEKIUSAX)»
14 CoBpemeHHas cuCTeMa OPraHuYeCcKoro 0 bubmmorexa [IOK
MHupa https://m.edso00.ru/863ea48e
15 DBOIONHSI YEIOBEKA (AHTPOTIOT eHE3) 0 Et?[?g;;?:;(;ggg%eac -
16 JBmwxyimye cuibl ((hakTophl) 0 bubmmorexa [IOK
AHTPONOreHe3a https://m.edso0.ru/863ead44
17 OCHOBHBIE CTaIMU HBOJIOLINH YEJIOBEKA 0
18 YenoBeueckue pacbl U MPUPOIHBIE 0 bubmuorexa [IOK
aJanTalnuy 4eIoBeKa https://m.edsoo.ru/863eaea2
PesepBHbIii ypok. O0001I€HHE 110 TEME
19 «BO3HUKHOBEHHE U pa3BUTHE KU3HU Ha 0

3emiie»



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
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20 DKoorus Kak Hayka 0
Cpenpl 0OMTaHHS ¥ SKOJIOTHYECKHE bu6moreka [JOK
21 0
(baxTopbI https://m.edsoo.ru/863eafec
Abuornaeckue (axtopsl. JlabopaTopHast
pabota Ne 3. «Mopdonoruueckue
99 0COOEHHOCTH pacTEHUM U3 Pa3HBIX MECT 05 bubmuotexa [JOK
oburanus». JlaboparopHas padora Ne 4. https://m.edsoo0.ru/863ebl0e
«BrnusiHUE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEYCa»
bu6munoreka [JOK
23 buomicciue paxTopet 0 https://m.edso00.ru/863eb348
OKOJIOTNYECKHUE XapaKTEPUCTUKH
24 nonyJisiiuu. [Tpaktuyeckast pabora Ne 2 05
«IToacu€r MIOTHOCTU MOMYJISIITUA PA3HBIX
BUJIOB PaCTCHUI
bu6mmoreka [JOK
25 DKOJIOrMYecKre CUCTEMBI (3KOCHCTEMBI) 0 https://m.edsoo.ru/863eb46a
bubmioreka [IOK
26 CoobmiecTBa opraHu3MOB — OMOIIEHO3 0 https://m.edsoo.ru/863eb46a
OCHOBHBIE MTOKA3aTEIN IKOCUCTEMBI.
27 Dxonoruyeckue nupamusl. CBONCTBA 0 bubmorexa HOK
https://m.edsoo.ru/863eb5fa
skocucreM. Cykueccus
28 [TpupogHBIC SKOCHCTEMBI 0
29 AHTpONOreHHbIE 3KOCHCTEMBI 0
30 buochepa — riobanpHas 3KOCHCTEMA 0 bubmorexa [IOK
3eMiu https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILECTBOBAHUS 0 bubmotexa [JOK

6uochepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Orocdepe 3emian 1 0
33 Cocyl1iecTBOBaHHE MPUPOIBI U 1 0 bubmorexa [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 Pe3epBHblii ypok. O000111€HHE TEMBI 1 0
«Coo011ecTBa 1 3KOJIOTMUECKUE CUCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 25



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

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

* buosnorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /Ilon pen. [laceunnka
B.B,, AxnuoHepHoe 00111eCTBO «H3narenbcTBO «IIpocsewmenne»
* buosnorus, 11 xnacc/ [laceunuk B.B., Kamenckuit A.A., Pyouos A.M. u npyrue /Ilox pen. [laceanuka
B.B., AxuuonepHnoe obmectBo «M3natensctBo «IIpocBenienue»

METOAUYECKHUE MATEPUAJIbI IJISA YUUTEJISA

* buonorus. Tematnueckue 3amaHusa s NoaroroBkd kK EI'D: 0a30BBIi, IOBBLINIEHHBIH, BBICOKHI
ypoBHu. 10-11 xmaccel. M3nanue 6-e, mepepaboTaHHOE W JOMOJHEHHOE : Y4eOHO-METOAMYECKOE
nocooue. — Pocto H//[: Jlernon, 2014. — 384 c.

* Tpenaxep mo oOmieit Ouonorum nus ydammxes 10-11 kmaccoB W MOCTymaromMX B BY3bI:
TPEHHPOBOUYHBIE 3a1a4k / cocT. M.B.Briconkas. — Bonrorpaa: Yuurens, 2006. — 148 c.  [ToaroroBka k
omammuanaM 1o Owonoruu. 8-11 wmacesl / T.A. JloBkoBa. - M.: Aiipuc-npecc, 2007. - 128 c. -
(IxonbHBIe onuMnuanbl). * buonorus B Tabnumax u cxemax. J{is mMKoIbHUKOB U abutypuenTos. U3n.
2-¢. CII6, OO0 «Bukropus maocy», 2013. - 128 c1p.

« JlabopartopHslif npakTukyM. buonorus 6-11 kinacc (yueOHOE IEKTPOHHOE U3JaHUE).

* [Tumenosa U.H., IlumenoB A.B. buosnorus: [loarotopka Kk rocyaapCTBEHHOMY LIEHTPAIM30BAHHOMY
tectupoBanuto. — Capatos: «JIuneit», 2006. — 112 c.

 EI'D 2008. buonorus. Tunossie TectoBbie 3amanus. / H.M.JlepkaueBa, A.I'.ConmoBreB. - M.:
M3natensctBO «OK3ameny, 2008. - 127, [1] c.

* EI'2-2008: buonorus. Penerutop. I.1.JIepuep. - M.: Dkemo, 2008. - 320 c.

* TMA — 2010 : Dx3amen B HoBOW (opme : buonorus: 9-ii k. : TpeHHUPOBOYHBIC BapHAHTHI
HK3aMEHAIMOHHBIX paboT AJI MPOBEAEHUS TOCYJapCTBEHHON MTOrOBOM arTectanuu B HOBoU (opme. /
Agst.-cocT. B.C.PoxmoB, A.B.Tepemo, C.b.Tpodpumon, f.0.AnekceeBa, I'.U.Jlepuep. - M.:ACT:
Actpenb, 2010 — 69, [11] c., un. - (PenepanbHbI HHCTUTYT MEAAr OTHYECKUX U3MEPEHU ).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCblI CETU UHTEPHET
OnekTpoHHas OuOmmoteka. [IpocBemenue. Mynbrumennitnoe ydedbHoe mocobue M IIpocBemenue
MEJIVA 2003r

Ditnoc-1eHTp nucTaHmoHHOTr0 oOpazoanuss WWW. Km. ru /education

Bonpmas sanuknonenus Kupunna u Medoaust (31ekTpoHHOE yuedbHoe n3nanue),2009
-Tpenunr kypc EI'D (anekTponHOe yueOHoe usnanue),2009

Anpeca caitftoB B UHTepHeTe

http://edu.lc.ru

WWW.SOM.Sio.ru

eIrHas KoJUTeKIus udpoBbIx 00pa3oBaTenbHbIX pecypco: http://school-collection.edu.ru/.
www.bio.1 september. ru — I'azera «buosnorus» «IlepBoe ceHTAOPs»;

WWW.Nature.ru - HayqHbele HOBOCTH OMOJIOTHH;

www.herba.msu.ru - 6oranuueckuii cepsep MI'Y;

www.zooland.ru - ¢gororpaduu 1 AOCTYIHbIC CBEACHHUS O )KMBOTHBIX Ha caiite «Kupumn u Medoauid.
JKuBOTHBIN MUP»;

www.protein.bio.msu.ru - kadenpa MOJIEKYJISIPH O Ouonmoruu MI'Y;
www.zin.ru/animalia/coleoptera/rus - cambIit R \Y4E01101707 cauT 0 KyKax;
www.georgetown.edu/cball/animals - caiir ¢ romocamum  KHBOTHBIX, HWHpoOpManus 00

WHTEPIPETUPOBAHUU PA3HBIMU HAPOJAMH I1E€CEH KUBOTHBIX;
WWW.MNr.goVv.ru - caiit ¢ rocyaapcTBeHHONW nHpopManueii MUHHCTEPCTBa MIPUPOAHBIX pecypcoB Pd;
WWW.Z00.ru/moscow - caiiT MOCKOBCKOT'O 300MapKa;

www.nature.ok.ru - «Peakue u wcye3arolue KUBOTHBIE POCCHHM» - TMPOEKT SKOJOTMYECKOrO I[EHTpa
MI'Y um. M.B. JlomoHnocoBa. CoaepuT npodecCHoHaILHO MOATOTOBJICHHYI0 HH(OPMAIIHIO 000 BCEX
PENKUX M MCYE3AOIINX KUBOTHBIX POCCHM JJIT OpraHu3aIiiy WX 3allUThl U 3aIIUTHI CPEIbl OOUTAHUS.


http://school-collection.edu.ru/

Nmeercs Oubnmoteka, poToab00M, BUICOCKKEThI, TOI0CA KUBOTHBIX. [IpHBEICHBI Pa3IMUHbIC THIIbI
KJ1accu UKAIMiA, B TOM YK CIIE 10 OMOTOMaM;

www.zooclub.ru - camas pasHooOpa3Has MJUTIOCTPUPOBaHHAs WHGPOpPMAIHUS KaK O JKU3HU JUKUX
’KMBOTHBIX, TAK M O JOMAIIHUX JIFOOUMIaX. BO3MOXKHO mosydeHne OecriaTHOM KOHCYJIbTAIlMU 10 UX
colepxkaHuio u BeTepuHapuu. OTKPBITO OOJBIIOE KOJHYECTBO TEMAaTHYSCKUX (POPYMOB;
www.entomology.narod.ru - HH(MOPMAIIMOHHO—TIOUCKOBBIA ~ CAT 1O HSHTOMOJIOTMH. bosbiioe
KOJIMYECTBO KAYECTBEHHBIX CCHIJIOK HA PYCCKOSI3bIYHBIC CAWMTBI, MOCBSIIECHHBIC BCEM CTOPOHAM >KU3HU
Pa3IMYHBIX TPYII WICHUCTOHOTHX, a OO0JIBIIIE BCEro — HACEKOMBIX. ECTh yHHUKaIbHOE POTO U TEKCTOBBIC
MaTepHasbl O ayKax;

WWW.res.Krasu.ru - oueHs pasHasi HH(GOpMAIKs, CBsI3aHHAS C NTUI[AMHU, B TOM YHCJIE CIIHCOK BHIOB (CO
CTaThsIMU M TOJIOCaMU), OMOIMOTEKa, onpeaenuTens, dotoraiepes, ¢oto or COIIP, Kaura pexopmaos
I'mHHeca, KOJUIEKI[HsI CChUIOK Ha PyrUe TeMAaTHUSCKUE CAlThI O JKUBOTHBIX;

www.darwin.museum.ru - caiiT TMO3BOJSET 3HAKOMUTHCS C OKCIO3HMIHUEH TOCYAapCTBEHHOTO
JIapBHHOBCKOTO MYy3esi, pacIlCaHUeM ero paboThl, COoAepKaHueM padOThl BRICTABOK;
www.darwin.museum.ru/ expos / dino/ - mpexacrtaBusieTcss BO3MOXXHOCTb COBEPIINTh BHPTYaJbHYIO
II03HABATEJIbHO-YBJIEKATEILHYIO SKCKYPCHIO 110 TeMe: «Me3030# - a1ioxa TUHO3aBpOBY;,
www.center.fio.ru/method - ceteBoe o0OBeAMHEHHE YUYUTENEH-METOIMCTOB MOCKOBCKOIO IIEHTpa
@enepann  MHTEpHET 00pa3oBaHUsl CONEPKUT HOPMATUBHBIC JIOKYMEHTBI, MPOrPaMMBbI, CETEBBIC
pecypchl, yIUTEIbCKUE HAXOKU U Pa3padOTKH YPOKOB;

www.kozlenkoa.narod.ru- caiit CopoBckoro yumrtens Ausekcanapa [ puroppeBuda KosieHko,
MOCBSIIIEHHBINA NpobieMe MPUMEHEHUsT KOMIIbIOTEpA HA ypOKax OMOJOrMU. DTOT CalT IpernojaBaTels
JUISL TIPETIO/IaBaTeied, TeX, KTO YYUTCS caM M YYUT JAPYrHX; OYHO U JUCTAHIIMOHHO, OMOJIOTUH, XHUMUH,
JAPYTUM IIpeaIMeTaM ¢ oMok MHTepHeTa;

www.nrc.edu.ru/est/r4/-buosornyeckas KapTHHA MUpa






		2024-09-27T12:39:13+0700
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 49 Г.ТОМСКА




