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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3yJbTaToB oOOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuguke OMOJIOTHH, €€ 3HAUEHUH B MMO3HAHUM KUBOM MPUPOJbI U 00ECIIEYEHUN
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeru OOy4YeHHs, BOCHUTAHMS U PA3BUTUA OOYYAIOIIMXCS CpelICTBAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasjenaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 00pa30BaTEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nporpaMmme 10 OHOJIOTMM TakXe YYHUTBIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHus B (QOPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh Ha Pa3BUTHE 3HAHWW, CBS3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpHUPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEOMOTIOTUUECKUX TEOPHUH, a TaKkKe 3HAHHWH O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B MTOBCETHEBHOM JKU3HU JJIS PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTMYECKHU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SMCTBEHHOM JAESTENBHOCTH 4YeJIOBEKa HAa COCTOSHUE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs



YCIIOBUH ISl pEelICHUsI OJHOW M3 aKTyalbHbBIX 337a4 MIKOJILHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTopas mpeamnojaraer (GOpMHUpPOBaHHE Yy  OOYyYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero oOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAayYHOM KapTHUHE MHpPA, pACIIMPSET U 0000UIaeT 3HAHUSA O KUBOM mpupoje, e€
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHoOro obpasa
YKU3HH, IKOJOTUYECKOTO MBILICHHS], IEHHOCTHOTO OTHOIIECHHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydenne 6mosorun odecrneynBaeT ycioBus s (pOpMUpOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O MpeIHAa3HAaYEeHUH y4eOHOro IMpeaMmera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHUsA, MPEACTaBICHHOr0 B Mporpamme 1o
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMHI KyJIbTypoCOOOpPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
MIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorusy»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak



Ouosiormyeckasi cucremMa», «CucremMa U MHOrooOpasue OpPraHUYECKOro MHUpPay,
«IBOJIOLUS KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCIIOJB30BaTh ATU 3HAHMS JUIS TPAMOTHBIX JICUCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIIMMHUCS CHCTEMbl 3HAHUH O OHUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3allvH, BBIJAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IVISIIOB, WJEH M TOIXOJO0B K HM3YyUYCHUIO JKUBBIX CHUCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanus «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydenust Ononoruy Ha 6a30BOM YPOBHE CpETHET0 001IIero 0Opa3oBaHMUs
orBoauTCcs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJEPXAHME OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW NTPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelIeCTB B KieTke. I[loamepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUUHAS CTPYKTypa). XHUMHUYECKHEe CBoicTBa OenkoB. buonormyeckue
byHKIIUU OETKOB.



depmeHTHl — Oumosormueckue Katanm3aTopbl. CrTpoeHue (epMeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormuyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIUH.

[{uTosorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyxHasi memOpana, moisiekyibl /IHK kak renerudeckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJpUM u T1iactun. Bunel mmactun. HememOpaHHble
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Muarpammel:  «PacripeneneHue  XUMUYECKHX JJIEMEHTOB B HEKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOU MPUPOIEN.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenune Monexybl



AT®», «CtpoeHue 3yKapHOTHYECKOW KIETKN», «CTpOEHHUE KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIONICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOeHHS KJIETOK paCTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHblid. Pois depmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas W TeMHOBas (Qa3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHHTE3UPYIOIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeEeHa.
['mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBanue. D¢ (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Posib pubocom B
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust otkpsitust Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XKWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyaurens CIIM/la.



OOpatHast ~ TpaHCKpHUMIMs, peBepraza ©u  uHTerpasa. IIpodunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a0oneBanuid. [Ipodeccus - Bupycosor.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbuos, [. . UBanoBckuid, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xuzHeHHbM nukin Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmuvkanuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

[Ipodeccuu, KOTOpbie MOXKHO MOJYYHUTh [10CJ€ OKOHYAHUS TPOrpaMMbl
Maructparypsl «KysieTouHas 6M0JI0THSA, IUTOJIOTHS, TUCTOJIOTUSI»: OGUOJIOT,
O6HO0JIOr-UCC/IeJ0BaTe /b, TUCTOJIOT, MUKPOOGHOJIOT. CaMapCKuu
rocyiapCTBeHHbIN MeAMIMHCKUM yHUBepcuTeT (CamI'MYV). Jlyumire By3bI
JJIs1 TOJATrOTOBKU ITMUTOJIOTOB.

1. PYJIH.

2. MI'Y um. M. B. JlomonocoBa.

3. CeueHOBCKUI YHUBEPCHUTET.

4. PHUMY um. H. U. [Tuporoga.

5. MI'MCY uwm. A. 1. EBnoxkumoBa.
6. CIIoI'Y.

7. CIIoI'MY.

8. b®VY mm. U. Kanra.

9. HIT'MY.

10.KpacI'MVY

Tema 5. Pa3MHOKeHHEe M MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiteTrouHbIii 1UKII, WM JKU3HCHHBIM LMK KiIeTkH. MHTepdaza m MHTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Permkanus — peaknus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JurmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTosioOrMUeCKHUEe OCHOBBI PAa3MHOXKEHUS W  HWHJIUBUIYAJbHOIO  Pa3BUTHA
OpPraHU3MOB.

Henenune knetkun — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasiiye Ha
Pa3HBIX CTAIUAX MUTO3a. BHOTOTUYECKUN CMBICI MUTO3A.

[Iporpammupyemasi THOETb KJIETKH — arornTo3.

dopMbI pa3MHOKEHHSI OPTAaHU3MOB: OECIoyioe U ToJIoBoe. Buanr Gecronoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, ITOYKOBAHWE OJIHO- KW MHOTOKJIETOYHBIX,



criopooOpa3zoBaHue, BET€TaTUBHOE pa3MHOkKeHUE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OPraHU3MOB, €0 3HAYEHUE JIJIS CEJIEKIIUU.

[TooBOE pa3MHOKEHHE, €TO OTINYHS OT OECTIOJOTO.

Meito3. Ctaguu Mmeiio3a. Ilporecchl, npoucxoisiiine Ha CTagusx Menosa.
[loBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3HAYEHHE MENO03a.

["ameTorenes — mporecc 0OOpa3oBaHUS TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sSMYHUKU. OOpa3oBaHHE W Pa3BUTHE MOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOICHES.
OCcoOEHHOCTH CTPOCHHS SUIIEKIETOK U crepMaTo30uaoB. OIiogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBLHOE PpPa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npo0ieHue, racTpyisius, opraHorene3. IloctamOpuoHanbHOE pasBuTHe. THUIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MPsAMOE, HENpsAMoe (JTUYuHOYHOE). BiusHue
Cpelbl Ha Pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YpOJACTBA.

Poct u pa3Butue pacreHuii. OHTOr€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INHM PA3BUTHSL.

JlemoHncTpanum:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHui», «Jlenenue kieTku Oakrepuity, «CTpoeHUE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Knerounsrii nmukim», «Pemnmukanus JHK», «Mutosy,
«Meiiosy, «IIpsMoe u HenpsiMoe pa3BUTHEY», «l aMETOreHe3 y MJIEKONMUTAIONIIUX U
4eNoBeKa», «OCHOBHBIC CTaJMU OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTo30u bl
MJICKOITUTAIOWIETOY, «SHIEeKIIeTKa MIeKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MAarHuTHas MOJEb-alIuIiMKanus «/leieHue KIeTKu», MOJIEIb
JIHK, Mmonenb meTtadazHoit XpOMOCOMBI.

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HabmomeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTax.

JlaGopatopuas pabota Ne 4. «M3ydeHue CTpOEHHsS IOJOBBIX KIJIETOK Ha
rOTOBBIX MUKPOIIPENAPATAX ).

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHMU3MOB.

[Ipenmer u 3amaun reHeTukd. Mcropus pa3Butus reHeTHKH. Ponb nuTosioruu
U OMOpPHOJIOTUM B CTAHOBJICHWHM TEHETUKHU. BKIam pPOCCHMCKUX W 3apyOeKHBIX
YU4E€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKU (TUOPHUI0IOTHYECKUH,



UTOTEHETUYECKUM, MOJEKYISIpHO-TeHETUUECKU). (OCHOBHBIE T'€HETUYECKHUE
noHsATHsA. [ eHeTnYecKasi CHMBOJIMKA, UCMOJIb3yEMasl B CXEMax CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIECHHbIE . MeHnaenem.
MoHorubpuHoe CKpeluBaHue. 3akoH eauHooOpa3us THUOPUAOB TEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUIEHUS NPU3HAKOB.
['unioresa yuctotel ramer. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpugHoe  CKpemMBaHWE. 3aKOH  HE3aBHCHMOTO  HACIEIOBaHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JTUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanu3upyromee cKkpenmpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIPEICIICHUSI TEHOTHUIA OCOOH.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBaHUIO TeHOB. HapyleHne cuenieHrs reHoB B pe3ysbTare
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeTnuecKkue KapThl.

['eHetnka mosa. XpoOMOCOMHOE ONpeAETeHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['omMorametrHsie M reTeporaMeTHbie OpraHu3mbl. HaclenoBaHue
MIPU3HAKOB, CIICTVIEHHBIX C MOJIOM.

N3meHnunBOCTh. BUABI N3MEHUMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIN psil 1 BapualluOHHAST KpUBaS.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKU M UX
HopMa peakiu. CBolicTBa MOAUGMUKAITMOHHONW N3MEHYHNBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTU. MyTaliMoHHas U3MEHUUBOCTh. Kitaccudukanuys MyTaiuii: TeHHBIE,
XpPOMOCOMHbIE, TeHOMHBIE. HacToTa U MpUYMHBI MyTaluid. MyTareHHbie (paKTOpBHI.
3aKOH TOMOJIOTHYECKHUX PSZIOB B HaclieACTBeHHOM nu3menunBoctd H. 1. BaBuiosa.

BresnepHast HacCneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YyeJIOBEKa: reHeaIOTHUYCCKUM, OJTM3HEIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKUH,
MOJICKYJISIPHO-T€HETUUECKH. CoBpemMmeHHOe ONPEECICHUE TE€HOTHIIA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBeHnuble 3a0o0jcBaHUsS YEIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HU C HACJEJACTBEHHOM MPEeApacloIOKEHHOCTbIO, XPOMOCOMHBIE OOJIC3HHU.
Comarnueckue H reHepatuBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTHKH, TPOPIIAKTUKA U JICUCHHUS TCHETUYECKIX
0one3Held. MenuKO-TeHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAUYEHHUE MEAMIIMHCKON
TE€HETUKHU B MPEJOTBPAIECHNH U JICUCHUN TeHETHYECKUX 3a00JI€BaHNN YEIOBEKA.

JdeMoHCcTpanuu:



[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuuel ©W  CXEMBL: «MOHOTHOPUAHOE  CKpEIIMBaHUE U €ro
LHATOIE€HETUYECKAasT OCHOBa», «3aKOH pACIICIUIEHUS U €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  Tamer», «JurubpumHoe  CKpeluMBaHHE,
«uTomornyeckue OCHOBBI JTUTUOPUIHOTO CKpELLUBAHUAY, «Metiosy,
«B3auMoznencTBue ajeNbHBIX T'€HOB», «l'€eHeTHMYecKne KapThl pacTEHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTHkKa mojia», «3aKOHOMEpPHOCTH HAaclelIOBaHUs,
CUEIJIEHHOTO ¢ TmoioM», «KapHhOoTuIlbl YelloBeKa U KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «MoaudpukalmoHHas HW3MEHUYUBOCTH», «HacnenoBanue pesyc-
(daktopay, «l'eHeTuka rpynn KpoBu», « MyTamoHHas U3BMEHUYUBOCTH.

OOopynoBanue: MoAeNU-aAMIUIMKAIUA «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Hemonnoe nomunHupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOII W MuUKpomnpenapar «Jpo3oduna» (HopMa, MmyTanuu
(hOopMBI KPBUIBEB U OKPACKH Tena), repoapuil «I'opox moCeBHOW.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPHUIAHOTO U
JUTUOPUTHOTO CKPELIUBaHUS Y APO30(PHIIbI HA TOTOBBIX MUKpPOIIpernapaTaxy.

JlaGoparopHas pabota Ne 6. «/3yueHue MoaupuKaIMOHHON U3MEHYHBOCTH,
MMOCTPOEHHUE BAPUAILMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30Quibl HA TOTOBBIX
MHUKPOIIpEnapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHWe U aHaIU3 POJOCIOBHBIX
YEJI0BEKA.

[Ipodeccun, cBsI3aHHBIE C TEHETUKOW: TeHeTHYecKHid KOHCYyabTaHT, IT-
FeHeTHK, OHMOITHK, IKCIEePT MNepcoOHMPUUMPOBAHHONH MeaUUUHbI. Bys3bI:
Camapckuii rocyiapcTBeHHbIH YHUBEPCHTET.

ITo Poccun:

MO®THU, bamkupckuii rocyHuBepcuteT, HoBOCHOUPCKUI YHUBEpPCHUTET,
UHCTUTYT Ouonoruu u OuomenuuuHbl HHKEropoackoro rocyiapcTBeHHOI0
yuuBepcutera wumeHu H.M. JlobayeBckoro, axagemus Ouolioruu U
ounorexHonorun uM. J[.W. iBanoBckoro KQ:xuoro ¢genepajibLHOro yHuBepcuTeTa
(FODY)

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHUE CEIIEKUUMU U JOMECTUKALUS.
Yuenue H. W. BaBumoBa 0 T1eHTpax TMNPOUCXOXKIACHUS W MHOT000pa3us
KyJbTYPHBIX pacTeHUW. LIeHTpbl MPOMCXOXKIECHHSI AOMAIIHUX XUBOTHBIX. CopT,
II0pOJ1a, IITAMM.



CoBpeMeHHbIE METO/IbI CeIeKIUH. MacCoBBIi 1 HHIUBUAYAJIbHBII OTOOPHI B
CEJICKUMU pPACTEHHH M KUMBOTHBIX. OLEHKa 3KcTepbepa. bIu3kopoAcTBEHHOE
cKpemuBanue — WHOpuAMHr. Yuctas nuHusA. CKpellMBaHWE YHCTHIX JIMHUH.
['ereposuc, wnu rubpunHas cwia. HeponcTBeHHOE CKpellMBaHUE — ayTOPUIUHI.
Otpanénnas rtulOpuausanus M €€ ycnexu. VCKycCTBeHHBIM MyTareHes u
MOJyYCHUE TOJUILIONAOB. JIOCTHKEHHSI CENEKIMW PACTCHHWM, >XUBOTHBIX U
MHKPOOPTraHU3MOB.

bHoTexXHOJIOTHA Kak OTpaciib IPOU3BOACTBA. ['€HHas WMH)KEHepus. OTallbl
co3nanus pekomOuHaHTHOM JIHK wu TpancrenHesix opranusmos. Kierounas
uHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUMN.
KiloHnpoBaHMe BBICOKONIPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTaHU3MOB.
Okojornyeckrue W 3tudyeckue  npodmembl. MO  —  reHeruuecku
MO (ULIPOBAHHBIE OPTaHU3MBI.

[Tpodeccun, cBsi3aHHBIE C CENEKIUEH:

1. 3oo0TexHukn pa60Ta}0T C CEIIbCKOXO03SMCTBEHHBIM CKOTOM H JOMAallTHNMH
JKHUBOTHBIMMU.

2. CejexknuoHepbl pacTeHnil BOCTPEOOBAHBI B CEJTLCKOM XO3SHCTBE,
CaJI0BOJICTBE, ITUILIEBOM ITPOMBILIIJIEHHOCTH.

3. Cob6akoBo/bl CIICIIHATM3UPYIOTCS Ha CO3JaHUN U YIIYUYIIIEHUH ITOPOJI COOaK
JUTSL pa3JIMYHBIX IEeJIeH: 0X0Ta, BBIITAC CKOTA, JOMAIITHEE MTPOKUBAHUE.

4. KoHeBo/Jbl pabOTAIOT B INIEMEHHBIX XO3SMCTBAX.

IIporpamma «Arponomus: CejieKuusi 1 cCeMeHOBOACTBO» B CamapckoM
roCyapCTBEHHOM arpapHOM YHUBEPCHUTETE.

[Tocne okoHYaHUs 00yUYEHHS BBHIITYCKHUKHA MOTYT 3aHUMAaTh CIACAYIOIINE
JIOJDKHOCTH:

e AarpoHOM;

e arpoHOM J1A0OPAaTOPHUU MO OLICHKE Ka4eCTBA UCIBITHIBAEMBIX COPTOB
CEIBCKOXO3SIMCTBEHHBIX KYJIBTYD;

e ArpOHOM-’HTOMOJIOT;

e arpoOHOM II0 CEMEHOBOJICTBY;

e HH)XEHEP-TEXHOJIOT J1a0OpaTOPUU MO OLIEHKE KaueCTBA UCIIBITHIBAEMBIX
COPTOB CEJIbCKOXO3UCTBEHHBIX KYJbTYP.

JlemoHCcTpanumu:



[Toptpersr: H. M. BaBwios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoOB.

Tabmuubr u cxembl: kKapTa «lIeHTpBI MPOMCXOXKACHHUS W MHOTOOOpasus
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMallIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ®. MiBaHoBay,
«Ilomumnongus», «OOBEKTHI OHOTEXHOJIOTHM», «KileTouHbIE KYyJIBTYpBl H
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NeEpeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIIIOAO0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKoX03sUCTBEHHbBIE PACTECHUS.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

Okckypcust «OCHOBHBIE METOIBI W JIOCTHXKEHUS CEJEKIUUW PACTCHUU W
JKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATCNIbHBIA ~ YY4aCTOK, B TEIUIMYHOE XO3SHCTBO, JIabOpaTOPUIO
arpOyHMBEPCHUTETA UM HAYYHOTO LICHTPA)».

11 KUIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOTHS.

[IpennochUlki BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUHU. IDBOJOLIMOHHAS
Teopust U €€ MeCcTO B OMOJIOTHHU. BiusHuEe >BOIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CBugerenscTBa 3BOJONUU. [laneoHToNIOrMUECKHE: TMOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, TEPEXOIHbIe (POPMBI.
buoreorpadguyeckue: cxoncTBo U paznuuue GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3THUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIIOTMYHbIE,
PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IMyTed y BCeEX
OpraHU3MOB.

OpomononHas Teopust Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CHIIBI ABONIONWK BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE MPU OIPAHUYEHHOCTH PECYpPCOB, HeompeneiaEHHas W3MEHUYUBOCTD,
O0opb0a 3a CylleCTBOBAaHKE, €CTECTBEHHBIN O0TOOD).

Cunretnyeckas teopus 3Bosonnu (CTD) u €€ 0OCHOBHBIE MTOJOKEHHUS.

MukposBosonus. [Tonmynsiius kak eAMHUIA BUIA U 3BOJIIOIUU.

JBuxymie cuibl (hakTopbl) SBOMIONMHA BUIOB B Mpupoae. MyTalMOHHBIN
npolecc ¥ KOMOWHATHBHAas W3MEHYMBOCTh. [lomymnsiiMOHHBIE BOJHBI U Apeud
reHoB. V301U 1 MATpanus.

EctrectBennblii oTO0Op — HampaBistonmii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO 0TOOpA.



[IpucnocoOaeHHOCT, OPraHu3MOB Kak pe3yiabTaT sBostonuu. [Ipumepsr
IIPUCIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHOATANTALUH.

Bun wu BumooOpazoBanue. Kpurepum Buga. OcHoBHbIE  (QOpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakpoaBoinorusi. DopMbl  HBONIONUU:  (UIIETUYECKast, JMBEpreHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOIOLUN.

[IpoucxoxaeHne OT HeCleUMaIN3UPOBAaHHBIX NMpenkoB. lIporpeccupyromas
crienuanu3anusa. AIanTUBHAS paJnalysl.

JdeMoHCcTpanuu:

[Toptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiutep, A. H. CeBepuos.

Tabnuup! U cxembl: «Pa3BuTHE OpraHYecKOro Mupa Ha 3emiie», «3apoIbIIIH
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtanuonHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmxymue cunbel 3Boouun», «Kapra-cxema wmapmpyra mnyremectBuas Y.
Hapsuna», «bopbba 3a cymiecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUO0OPa30BAHUE.

OOopyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOI0OB U CeMsiH, KosuieKusi «[Ipumepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPaBICHHS IBOJIIOLMN», 00bEMHAs MOJENb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpaguyeckas kapra wwupa, KoJuleKiusi «POpMbI COXpaHHOCTU
MCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wonenb ammmkanus «llepekpécr
XpOMOCOM», BiaxHble Tmpemnapatel «PazButue Hacekomoro», «Pa3Butue
JSATYIIKW», MUKpompenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbI KPBUILEB U
OKpacKH TeJa).

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJIOB IO MOP(}OIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopHas padora Ne 2. «Onmcanue nmpucIocoO0JCHHOCTH OpraHu3Ma H
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHaydHble TpPEACTABICHUS O 3apOXKICHUHM XW3HU. HayuHble TrUMoTessl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMus. XUMHUYecKas
3BOJIIOLIUA. AOUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEepUMEHTAIBHOE MOATBEPKICHUE XUMHUECKOW 3BOIIOIMHY. HavanbHble 3Tanbl
ounosiornyeckor sposoruu. ['unoreza PHK-mupa. dopmupoBanue MeMOpaHHBIX



CTPYKTYp M BO3HMKHOBEHHE NPOTOKJIETKH. [lepBble KIETKM W HX 3BOJIIOLMS.
®opMHUpOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

Pa3BuTue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
npoTepo3oiickas dphl. Ilaneo3olickas spa u €€ mepuoiabl: KEeMOPUKCKUH,
OPAOBUKCKHUH, CHLITYPUMUCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so301ickas 3pa u €€ NepUoabl: TPHACOBBIN, IOPCKUM, MEJIOBOM.

KaiiHo30Mickas 3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOTECHOBBIN,
AHTPOIOTECHOBBIN.

XapakTepucTKa KJIMMaTa U TeoJOornYecKux mnpoieccoB. OCHOBHBIE J3Talbl
HBOJIIOLIMM PACTUTEIBHOIO U >KUBOTHOIO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [TosiBIIeHME, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa Kak OTpaxeHue 3Boyronuu. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3BuTHe mpeAcTaBICHH O
IIPOUCXOKICHUHM 4YeJloBeKa. Meronsl u3ydeHus anTponoreHesa. (CxonacrBa u
Pa3JIN4ns YEJIOBEKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneacTBeHHas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIA 00pa3 JKHU3HH,
M3TOTOBJICHUE OPYJIUI TPyZAa, MBIIICHHE, PEYb.

OCHOBHBIE CTAIMM U BETBU JBOJIIOIMU YEJIOBEKA: ABCTPAJIONUTEKH, UenoBek
ymenslii, YenoBek mnpsaMoxondmuii, YenoBek HeaHAEpTAIbCKUNM, YenoBek
pasymHbIil. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHS.

Uenoseuecknie  packl. OCHOBHBIE  OOJBINIME  pachl:  €BPOMECOUIHAS
(eBpaswmiickasi),  Herpo-aBCTpaJioMjHas  (9KBAaTOpUabHAs),  MOHTOJOWIHAs
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIECHHOCTH  MpeJCTaBUTEIEH
YEJIOBEUECKUX pac K YCJIOBHUSAM CYIIECTBOBaHMWS. EIMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma. [Ipodeccun: antpomnosor, majaeoHTOJIOT.

JdeMoHCcTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mmwuiep, I'. IOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConaHeuHOH cucTeMbl», «Pa3BuTHE
opraHuueckoro wmupa», «PactutenpHas kietka», <OKUBOTHas  KJIETKay,
«IIpokapuornueckas kietka», «COBpEMEHHAs CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS 4YEIOBEKAa M YeJIIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa TMAJCOHTOJOTHYECKHMX HAXOIOK  TMPEAKOB
COBPEMEHHOI'0 YeEJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepsbie
COBPEMEHHBIE JII01», «HenoBeuecKkue paco».



O6opynoBanme:  mymsiku  «[Ipoucxoxknaenune  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTaiblld, KPOMAaHbOHLA), CIEHOKH WIH
U300paKeHHUs] KaMEHHBIX OpPYAHMM MEpPBOOBITHOTO YeJIOBEeKa (KAaMHH-UOMIEPHI,
pyoOuna, ckpebna), TeoxpoHoyoruueckass Tabnuna, KoJulekuusa «Dopmbl
COXPaHHOCTH UCKOTIAEMbIX >KUBOTHBIX M PACTECHUI.

JlabopaTtopHble U npakTHYecKHe PadoThI:

[Ipaktrueckast padora Ne 1. «/M3ydeHue MCKOMAEMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUICKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYEeCKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WK KPaeBEAUECKUI My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlaui U pa3ieibl SKOJIOTMH. MeTOoIbl SKOJIOTUYECKUX
MCCJIETOBAHNN. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxkonornueckne (aktopel. Kiaccudukanus skonornueckux (HakTOpoOB:
abnoTuyeckue, OWMOTHYECKHME M AaHTPOIOTeHHbIE. JIeMCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEpATypa, BIAXHOCTh. DOTONEPUOIN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckne puTMBl.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHLUs, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyajqu3M, KOMMEHCAJINW3M (KBAapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIN3M,
HeUTpaiu3M. 3HaueHHEe OWMOTHYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOUIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISILMN: YHCIEHHOCTh, ILIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILIUA U €€ Perysius.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. ®@. Pynbe, O. I'ekkens.

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3emn», «Cpeasl oOUTaHUs
opranusMoBy», «®Poronepuoansm», «llomynsuum», «3aKOHOMEPHOCTH poOCTa
YUCJIIEHHOCTU NOMYJISUuU UHPY30puu-Typenbkny, «llumiesbie nenm».

JlaGopaTopHble U MpaKTUYEeCKHEe PadOThI:

JlabopaTtopnas padota Ne 3. «Mopdonoruueckne 0cOOEHHOCTH PacTeHUN W3
Pa3HBIX MECT OOMTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.



[Ipaktrueckas padota Ne 2. «IlomcyéTr mIOTHOCTH NOMyISIUMIA pa3HbIX BUAOB
pacTeHu».

Tema 4. CooOmecTBa ¥ IK0JOTHYECKHE CUCTEMBI.

CooOmiectBO OpraHu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
NPOCTpaHCTBEHHAsA, Tpoduueckass (muienas). Buabl-momunantsel. CBsizu B
OHOLIEHO3E.

Okosioruyeckue cucrtembl (dkocucteMsbl). [loHsitTue 00 »3KocucTeMe u
ouoreornieHoze. DOYHKIIMOHAIbHBIE KOMIIOHEHTBI HKOCUCTEMBI: IPOIYLICHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEUIECTB U MOTOK HEPIUU B HKOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU HKOCUCTEMBI. [luieBbie 1eMU U CETH.
OCHOBHBIE TIOKa3aTEeNM SKOCHUCTEMBI: OHOMacca, MPOAYKIHA. DKOJIOTUYECKHUE
nupamMuabl: TPOAYKLUHMH, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOpPETYJIALUsl, pazButue. CyKieccus.

[TpuponHble SKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMA XBOMHOIO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpPONOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpazue kak QakTop ycroilunBocTH s3KocucTteM. CoxpaHeHHe
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenune B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouochepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHMueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOT€OXMMHYECKUE ITUKIIBI DJIEMEHTOB (yriaepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHHUs B Ouocdepe.
['11oGaabHbIC YKOJIOTHYSCKUE TTPOOIICMEL.

CocyuiecTBoBaHME PUPOJIBI u YeJI0BEYECTRA. CoxpaHnenue
Oropa3zHoo0Opa3usi Kak OCHOBa ycToM4MBOCTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBlIeHUS TPUPOAHBIMH pecypcaMd H WX HCIOJIb30BaHMUe. JOCTHKEHHS
OMOJIOTMHU U OXpaHa MPUPOJIbI.

[Ipodeccmn B cdepe  IKOJOTHH:  IKOJOIr-O0MOJIOT, IKOXMMHUK,
JKOJIOTHYECKUN  ayJAUTOP, JKOJOIMYECKHH  KOPHUCT, IKOJOTHYECKHH
KOHCYJIbTAHT, JIA0OPAHT-IK0JIOT, CIENHUAJIUCT MO OOpPALEHHUI0 € OTXOJAMM,
UHKeHep-3KoJor. [lonyunts npodeccuto, cBa3aHHy0 ¢ 3kosorueit B Camapckoit
00J1acTU MOKHO:

o CamI'TVY
o CIDY
o CICIIY



e Bomxckuii yausepcuter umenn B.H. Tatumesa.

JleMOHCTpauM:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckui.

Tabmumpl u cxembl: «llumieBsie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«I[Ipupoansie coobmecTBa», «llenn nuTaHus», «IKoJOrMYecKas NHpaMUIay,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO JiEca», « IKOCUCTEMA
XBOMHOro  Jjeca», «buoneno3 Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPONIOTEHHBIC  BO3JECWCTBHS HAa IpUPONYy», «BaxkHeHMIIME  HMCTOYHHUKHU
3arpsi3HEHMs BO3/lyXa U IPYHTOBBIX BOA», «[louBa — BaxkHEHIIass COCTaBIAIOIIAS
ouocoeps», «Pakropsl Aerpaganuu nousy, «llapaukoBsiit 3dpdexT», «PakTopshl
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas cTpykTypa Ouocdepb»,
«Pacnipoctpanenne xu3HHU B Ouocdepe», «O30HOBBIM 3KpaH Ouochepsd,
«KpyroBopot yriepoaa B Ouocgepe», «KpyroBopor azota B IpUpOAE».

OobopynoBanue: Mojenb-anmnKanus «TunuuHele OMOLEHO3B», TepOapuit
«PacturenbHble coobmiecTBa», komiekunu «bruonenosy, «Bpeaurenu BakHenmmx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUIEKIMH pAcTeHUH W
JKABOTHBIX, MPUHAJICKAIIME K PA3HBIM JKOJIOTHYECKHM TPYIIIAM OJHOTO BHJA,
Kpachnas knura Poccuiickoii ®enepaunn, u300pakeHUs OXpaHSEMbIX BHUIOB
PacTeHUN U )KUBOTHBIX.
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[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110
BMOJIOI'NN HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUMA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONIME: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpEACIICHUI0, HalW4yde MOTHUBAIlMU K  OOy4YeHHIO  OWOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM M BOCHHUTATEIBHOM JIEATEIHBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpAa3BUTHUA, PpA3BUTHUS BHYTPEHHEW TMO3WLMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Npupojsic U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UINNA 00YUYaIOMIEeT0Cs KaK aKTUBHOTO H

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA EHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHONIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXJIEHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €0 Cynb0Yy;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuuamMu Haponos Poccuy;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAaHNE AYMOITMOHAIBHOTO BO3ACHCTBUS KUBOW TIPUPOIBI B €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TPaBWJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE IIEHHOCTH TPABWJI WHIWBHAYAIHPHOTO W  KOJJIEKTUBHOTO
0€30MacCHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbB K TPYJly, OCO3HaHHUE LIEHHOCTH MacTepCTBa, TPY10I00HE;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTHYCCKOH M COIMAIBLHOMN
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

HWHTEpEC K pa3iu4HbIM cepaM MpodecCUOHATIBHON JEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun U peaau30BHIBATh
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HWCIIOJIb30BaTh MPUOOpETaeMble TPU HW3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIMpaBJICHHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHCTEMax, OXpaHy BHUIOB,
aKocucTeM, orochepsr);



AKTUBHOE HEINPHUITHE JCUCTBHM, TMNPUHOCAIIMX BpPEH  OKPYKarOIIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKOMN JIETEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B MMO3HAHUM TPHUPOIHBIX 3aKOHOMEPHOCTEH M pEIIeHUH Mpodiem
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh PECypCHbIE  MPOOJIEMbl  pa3BUTHUS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TOJYyYCHUM OWOJOTUYECKUX 3HAHUN B IEIIX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOJOB MO3HAHUS, UCMOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONh30BaTh TMOJydyaeMble 3HAHUS JJIs aHaliu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHMNA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0yUaAIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIH (DaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TE€Opus,
UCCIEeOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH U  COIMAJBbHOM KOMIIETEHIIMU OOYy4YalolmuXxcs, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMSI M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMM
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMM TPUEMBI JIOTMYECKOTO MBIILICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCITIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U NPOTHBOPEYMSI B paccMaTpUBAEMBbIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TAaKK€  MPOTUBOPEUYM  pa3sHOr0  poAa, BBIIBICHHBIX B Pa3jIUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh ¥  BBIIOJHATH padOTy B  YCJIOBHUSX  PEAJBHOIO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpETALMH, NPeoOpa3oBaHUI0O M NPUMEHEHUIO B Yy4eOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHBIE 3aJauyd B 00Opa30BaTebHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TOJIYYCHHBIE B XOJE€ PEIICHHUS 3aJadd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE albTePHATUBHBIE PELICHUSI.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax JaHHbIX, B MHTepHeTe), aHaIu3upOBaTh



WH()OPMAITHIO PA3TUIHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3aj1ay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounonornyeckor uHbopmalmu (cxembl, rpaduky, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BeeX cepax KU3HHU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaldbHBIE CpEICTBAa OOIIEHUS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, IPOSBISITh YBAKUTEIHHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U WHIUBUIYATbHON
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJOT0 YJieHa KOJUIEKTUBA;



IIPUHAMATh IL€IM  COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXIOr0 YYaCTHMKAa KOMaH[bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU IEJEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMbl, CTaBUTh U (HOpPMYyIUpOBaTH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKHM y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOUTEHUI;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBIN YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQUIEKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHU)KCHMUIO;



IIPUHAMAaTh MOTMBBI M apPryMEHTBl JPYTMX I[PU AHAIU3E PE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HaHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHPOBO33PEHHS, O BKIAJIE POCCUHCKHUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BEIIeCTB M IpEeBpallleHUE
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHAsl J0TMa MOJEKYJIsIpHON Ouosnorum), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUSI B OMOJIOTMH: HAOIIOACHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH U 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB U TMPEBpALCHUSI SHEPTUU B KJIETKe, (HOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMU, JIJISl MPUHATUS MPAKTUYECKUX PELIECHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIIUX JIFO/IeH, COOMI0OIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOJIHON cpene, NMOHUMaHUE HEOOXOJUMOCTH HCHOJIb30BaHUS JTOCTHXKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHUS JJIsl MpPEICKa3aHMsl HacleJOBaHMs MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIC 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001mass 6MoIOTHYECKYI0 WH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PECHHS, O BKJIAJE POCCHUCKHUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJIOTMYECKUX TEPMHHOB M TOHATHM:
BUJI, TIOMYJIALNSA, TeHO(DOH, SBOMIONUS, ABIKYIINE CUIIBI ((DaKTOPBI) IBOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMa, TMPOAYIEHTH, KOHCYMEHTBI, pPEAYIEHTHI, IeMd MHUTaHUS,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. M. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JICUCTBHUS DKOJOTUYECKHX (PAKTOPOB HA OPraHU3MBI, TEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIHUX JIFO/IeH, COOII0IEHIS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOHON cpene, MOHMMAHUE HEOOXOIMMOCTH WCIOJIb30BaHUS JOCTHIKCHUN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

yMEHUE peliaTh dJIEMEHTApHbIC OMOJIOTUYECKHUE 3a/1aud, COCTABISITH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKUe pabdoThl, COOIIOIAThH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpPMAIIMU, HAYIHO-TIOMYIISIPHBIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO W3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanMeHoBaHHMe pa3iesioB H TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubnuoreka [{OK
b . 2 .
HONOTHA Kak fiayka 05 https://m.edsoo.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P . https://m.edsoo.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 bubmmorexa [IOK
P https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
1
HKHSHEASATEILHOCTE, KIICTKH ! https://m.edso0o.ru/7f41¢c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 4 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso00.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 3 1 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa [TOK
P P https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6nmorexa [IOK
1
1 IBOMOUHOHKA GHONOTHS 10 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 3 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
1
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bu6nmorexa LIOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2.5



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

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoxka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoabl MO3HAHKS JKHBOU IMPUPOIBI.
[TpakTuueckast padorta Ne 1
2 «/cnonp30BaHue pa3IMUHbBIX 1 0.5 bubmorexa LOK
p ' https://m.eds00.ru/863e6122
METOJIOB IPU U3YUCHUU
OMOJIOTUYECKHUX 00BEKTOBY
buonornueckne cuctemsl, IPOLECCHI
3 1 ux nm3ydenue. CTapToBBIN 1 bubmorexa LOK
yi ’ P https://m.eds00.ru/863e6564
MOHHUTOPHHT
4 XUMHYECKHNHU coCcTaB KIeTKU. Boma u 1 bu6mmoreka [IOK
MUHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmorexa [IOK
5 b .C 0 1
CITIH, LOCTAB H CTPOCHHE DEIKOB https://m.edso0.ru/863e6h72
®epMeHThl — OMOJOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubnnoreka [JOK
KaTaJIMTHYEeCKOM aKTUBHOCTHU ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMIIIa3bl
win Katanasbl)». Mactpykrax no Th
7 VYraneBonsl. JIunmuasl 1 bu6mmoreka [IOK



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

https://m.eds00.ru/863e6870

bubmuoreka [JOK
8 Hyxnentospie kucnorsl. AT® https://m.edso00.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHHUS bubnmoreka [JOK
kietku. Kinetounas teopus https://m.eds00.ru/863e6e88
Knerka kak 1ieysocTHas xuBast
cucrema. httPSZ/ /ppt- |
JaGopatopHas pabora Ne 2 online.org/1454748?ysclid=
mOywpOuhml165802130
10 «HqueHvHe CTPOCHIL KICTOK 0.5 https://uchebnik.mos.ru/
pacTeHUM, )KUBOTHBIX, TPHOOB 1 : : .
3 material/atomic_object-
OakTepuii 0l MHKPOCKOTIOM Ha 11841871?menuReferrer
TFOTOBBIX MUKpOIIpEIaparax u ux —catalogue
onucanue» . Muctpykrax no Th
CrpoeHne 3yKapuOTUYECKOM KIIETKH. bubnnorexa [JOK
11 KonrponbHas pabora no https://m.edso00.ru/863e6ff0
XUMHUYECKOMY COCTaBY U CTPOCHHUIO https://m.edsoo.ru/863e716c¢c
bu6mmoreka [IOK
12 OOMeH BemecTs wiIM MeTaboH3M https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
13 Porocumres. XemocuHTes https://m.eds00.ru/863e7c98
N bubmuorexa [JOK
14 dueprerueckuii oOmen https://m.eds00.ru/863e7aae
JKu3HeHHBIN MK KIeTKU. [leneHue
kjeTku. Muro3. JlabopatopHas
15 paborta Ne 3 «HaGmronenne MuTo3a B 05 bubnmoreka [JOK
KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha https://m.edso0o.ru/863e7dc4
TOTOBBIX MUKPOTIPETapaTax» .
Nuctpykrax no Th
16 Buocunres 6enka. Peakmus bu6mmoreka [JOK



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
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

MaTPUYHOTO CUHTE3a. TpaHCsaIus
— OnocuHres Oenka

https://m.edso00.ru/863e796e

Hexnerounsie ¢popmbl )KU3HH — bubnuoreka [IOK
17
BUPYCBI https://m.eds00.ru/863e796e
18 DopMBI pa3sMHOXKEHHS OPTaHU3MOB bubmorexa LOK
PMBLP p https://m.edso0.ru/863e7540
bu6mmoreka [IOK
KoHTpospHas paboTa 1o IUTOJI0TH!
19 a1 . ) https://m.eds00.ru/863e81b6
POMEKYTOHBIM MOHUTOPHHT https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
20 M
enos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0IOTBOPEHHE.
JIabGoparopnas padora Ne 4
21 «M3 peHI/II; C EGHI/ISI MMOJIOBBIX 0.5 bubmorexa LOK
yi P ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKporpenaparax» . MHCTpyKTax
no Th
29 WunuBuayansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTika — Hayka o bubnnorexka [JOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACTIEAOBAHUS
24 pU3HaKoB. MOHOTHOpHUIHOE bubmmorexa [TOK
p ’ p https://m.eds00.ru/863e8878
CKpEIIMBaHHE
WTHOPUIHOE CKPEIUBAHUE. 3aKOH
A PiA peti bubnmoreka [JOK
25 HE3aBUCHUMOI'0 HACJIETOBAHUS

MIPU3HAKOB

https://m.edso00.ru/863e89a4



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
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

CuenneHHoe HaclleJOBaHHUE
npu3HakoB. JlaboparopHas paboTa
No 5 «M3yuenue pe3ynbTaToB

bubmuoreka [JOK
26 MOHOTHOPHUIHOTO M TUTHOPUTHOTO 0.5 httos://m.e dsogru 186368660
CKpeUTUBaHMs Y Ap0o30(HIIbI Ha
TOTOBBIX MUKPOIpENapaTax .
Hucrpykrax o Th
97 I'enetuka nona. Hacnenosanue bu6mmorexa [IOK
MIPU3HAKOB, CIEIIJIEHHBIX C MI0JIOM https://m.edsoo.ru/863e8c60
WM3menunBocth. HenacinencTBeHHas
M3MEHYMBOCTb. JIJabopaTopHas
pabota Ne 6. 3yuenue bubnnorexa [HOK
28 . 0.5
MOAU(UKAITMOHHONW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BApHUAIIMOHHOTO Psijia U
BapUAIlMOHHON KPUBOI»
Hacnencrsennas n3MeHYHBOCTE.
JlaGopaTtopnas padora Ne 7.
29 «AHaiPB lxlj)lyTauI;Iﬁ y Apo30(uisl Ha 0.5 bubnuorexa LIOK
https://m.edso0.ru/863e8efe
TOTOBBIX MUKpOIIpENapaTaxy .
HNuctpykrax no Th
30 I'eneTtrka yenoBeka. ITOroBbIi bu6mmoreka [IOK
MOHHMTOPHHT https://m.eds00.ru/863e8d78
Peseprubriit ypok. O60011eHIE TIO
31 TeMe «HacaencTBeHHOCTE U
W3MEHYHBOCTH OPTaHU3MOB).
32 CenekIus Kak HayKa B TpoIecc bubnnorexa [IOK
https://m.edso0.ru/863e9214
33 MeToap! M JOCTUIKEHUS CEJIEKIINNA bu6mmoreka [JOK

pacTeHUH U KUBOTHBIX

https://m.edso0.ru/863e9214



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

34 buotexHonorust kKak oTpacib 1 bubnmoreka [JOK
MPOU3BOACTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOIHS M METOJIBI €€ U3YUCHUS 1 bubmorexa HOK
t A ya https://m.edsoo.ru/863ea20e
5 Uctopus pa3BuTus peacTaBiIeHUN 1 bubnnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
Mukposomtonus. CTapToBblil bubnuorexa [JOK
3 1
MOHUTOPHUHT https://m.edso00.ru/863e9cle
[Tomynsmus Kak dIeMEeHTapHAS
SIMHHMIIA BUJIA ¥ BOJFOIIH.
4 Jlaboparopuas pabora Ne 1 1 0.5 bubmorexa LHOK
paTopHai p B ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}HOIOTHUECKOMY KPUTEPHIO)
5 JIBrKyIme cuitbl (3JeMEeHTapHBIE 1 bubnuotexa [JOK
(akTOpbI) IBOJIIOLIMU https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 E i 0TO 1
CTCCTBEHHbII OTOOP 1 €ro opMEl https://m.edso00.ru/863e9ed0
Pe3ynbTatel 3BOTIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas 1 05 bubnuorexa [JOK
pa6ora Ne 2 «Omnucanue ' https://m.eds00.ru/863e9fde
MPHUCTIOCOOTICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKkTepa»
bu6mmorexa [IOK
8 H 1
anpaiem 1 fyth https://m.edso00.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

MaKpO3BOJOIUHN

9 HeobOpartumocTs 3BOMIONINN

10 KonTponpHas paboTa mo Teme https://resh.edu.ru/subject/
"CuHTeTH4ecKasi TeoOpus IBOITIONMUN" lesson/5940/main/69221/
Ucrtopus xu3nu Ha 3emiie U METObI

11 e€ uzydeHnus . I'unoressl bubmmorexa [JOK

https://m.edso00.ru/863ea5a6

IIPOUCXOXKICHUS KU3HU Ha 3eMIIe.

12 Pa3BuTue )xu3Hu Ha 3emiie 1o spam bubmuorexa [JOK
Y [IepUoJaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHLHOTO U KUBOTHOTO MHPA.

13 [TpakTuueckast padorta Ne 1 05 bubnnoreka [JOK
«3y4yeHne CKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHuil U )KUBOTHBIX B
KoJutekuuax» . Macrpykrax no Th

14 CoBpeMeHHas cuctema bubnuoteka [JOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e

15 DBOIIONHS YEIOBEKA bu6mmorexa [IOK
(a"HTpOTIOTEHE3) https://m.edso0o.ru/863eac2c

16 JIBrokymiye cuibl (pakTopsbl) bubnuoreka [IOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIMM 3BOJIOLINU
YelioBeKa

18 Yenoseueckue pacsl U NPUPOIHBIE bubnuotexa [JOK
ajanTanuy YeJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHeIil ypok. O6001IEHNE IO

19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE

KU3HU Ha 3emiiey. [IpomexxyTouHbIN



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

MOHUTOPHUHT

https://resh.edu.ru/subject/

20 C)
KOTIOTHA Kaic Hayka lesson/5941/main/46728/
Cpenpl 00uTaHUs U HKOJIOTHYECKHE bubnnoreka [HOK
21
baxTops https://m.edsoo.ru/863eafec
AbuoTtndeckue (HakTopsl.
JlaGopaTopHas pabota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH
99 pacTeHnii U3 pa3sHbIX MECT 05 bubnuoreka [IOK
oburanusy. JlaboparopHas padora ' https://m.edsoo.ru/863eb10e
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa) .
Nuctpykrax no Th
bu6mmoreka [IOK
23 buotnueckue paxrto
HOTHUCCKHC (aKTOpL https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomymsiuuu. [Ipaktuueckast pabora
ywm . p p https://resh.edu.ru/subject/
24 Ne 2 «[Toncyét mnoTHOCTH 0.5 )
N lesson/3543/main/11545/
MOMYJISIIIAIA Pa3HbIX BUJIOB
pactenuin» . MucTpykTax no Th
o5 Coo0b1ecTBa OpraHu3MoB — bubnmoreka [IOK
OHOIIeHO3 https://m.edso00.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnmnoreka [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TOKA3aTeNId SKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPaMUIb bubmorexa HOK
y PAVAVIRL https://m.edso0.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccust
28 [IpupoaHbie M aHTPONIOT€HHBIE https://resh.edu.ru/subject/



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

9KOCHCTCMBI

lesson/3555/main/32458/

O000111EeHME 110 TEME

29 "JKOJIOTUIECKIE CUCTEMBI'". 1
HToroBsiii MOHUTOPHUHT

30 buocdepa — rnobdanpHas 1 bubmmoreka [JOK
3KOCHUCTEMA 3eMITU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmoreka [JOK
ouocdepsl https://m.edso0.ru/863ebd16

32 UYenosedecTBo B Ouocdepe 3emin 1

33 CocymecTBoBaHue NPUPOABI U 1 bubnnorexa [JOK
YyeJ0BeYecTBa https://m.edsoo.ru/863ebale
PeseprHblit ypok. O000IIEHNE TEMBI

34 «Co0011IecTBa u 3KOJIOTUICCKUE 1
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOTPAMME



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

YYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

[Taceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u apyrue/ Ilox pen. Ilaceunuka
B.B. buonorus. 10 knacc. — M.: [Ipocsemenue, 2023

[Taceunuk B.B., Kamenckuit A.A., PyonoB A.M. u apyrue/ Ilon pex. [laceunuka
B.B. buonorus. 11 knacc. — M.: [Ipocsemenue, 2023

buonorus. 10 knacc. benses .K. u np. ba3ossiii ypoBens. [lon pen bensera
K., Heimmmna I'M. HM3a-Bo "lIpoceemenue". -M., 2020, 230c.: wi. -
(AxageMUYecKuil MKOJIbHBIN YYeOHHK)

buonorus. 11 kmacc. benses JI.K. u np. basoBeiii yposens. [lon pen bensena
JK., HOemivmmua I'M. H3p-Bo "lIpoceemenue". -M., 2020, 224c.: wn. -

(AxageMUyecKuil IKOJIbHBIN YUeOHHK)

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

ABTtopckas mporpamma 1o o6uosnoruu 1 10 — 11 kmaccos: I''M. JIpimmun, O.B.
CabnmHa: mporpaMMbl 1Jisi o0Iieo0pa3oBaTeIbHBIX yupexkaenuil. buonorus 10-
11 xnaccet. / I'M. Ipimmui, O.B. Cabnuna. — M.: [IpocBemenue, 2020.

VYuebnuk: Beicoukas JI.B. u np. buonorus. 10 knacc; yriayOJNeHHBI YpOBEHb;
non penakuuert B.K.Illymuoro m I'M.[pimimmna. -M.: IIpocsemenue, 2020.-

383c.



VYueonuk: Bricoukas JI.B. u ap. buonorus. 11 knacc; yriyOneHHbIH ypOBEHb;
non penakuuert B.K.Illymuoro m I'M.[JdpiMmmna. -M.: Ilpocsemenue, 2020.-

368c.

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
1.«Enunas xomneknus LHudposeix ObpazoBarensHbix Pecypcon» (http://school-
collection.edu.ru/).
2. https://resh.edu.ru/subject/5/10/?ysclid=m0yx6b8tm3952571270
3. http://ebio.ru/ - DnexrponHbIii yueOHUK «BHOTOTHSY.
4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenne kneTok
5. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus
6. http://evolution2.narod.ru/index.htm - sBosmrorus
7. http://nrc.edu.ru/est/r4/ - duomornveckast KapTHHA MHpa
8. http://planete-zemlya.ru/ - ITnanera 3emis
9. http://ecologysite.narod.ru/index.html - skoorus
10. http://bio-nica.narod.ru/index.html - Guonnka

11. https://resh.edu.ru/subject/5/11/?ysclid=m0yx7ro8gk15431345



