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MNOACHUTEJIBHASA 3AIIMCKA

ITpu pa3paboTke mnporpamMmbl MO OHOJIOTUHM TEOPETUUYECKYHD OCHOBY MJIs
OTpe/eNieHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS y4eOHOro MpeaMera
«buonorusn»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH ILI€JIEH, COJEp)KaHUsA, pe3yJbTaToB OOydeHus U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOXKEHUS 00 OOIIMX LENIX U
NPUHLIMIAX, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPETHETO
obmero oOpa3oBanuss B Poccuiickoit denepanuu, a Takke IMOJOXKEHUS O
cnenuguke OMOJIOTHH, €€ 3HAYEHUH B MMO3HAHUU KUBOM MPUPOJIBI U 00ECIIEYEHUN
CYLIECTBOBAHMS 4e€JIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM IMOJIOXKEHUSM,
OIpe/ieNIEHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[Iporpamma mno Ouonoruum Aa€T NOpeacTaBlIeHUWE O LemsIX, 00 oOmiei
cTpaTernd OOy4YeHHs, BOCIHMTAHWS M Pa3BUTHS OOYYAIOIIUXCS CpPEICTBaMHU
yueOHoro mnpeamera «buosorus», omnpenensieT o00sS3aTeabHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacopeleleHue 1o pa3iejaM U TeMaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 MaTrepuayia ¢ y4eéToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JOTHKH 0O0pa30BaTEIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmxcsl.

B nporpaMmme mo OuoNIOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JINYHOCTHBIM, METAlpeIMETHbIM U MPEIMETHBIM pe3yibTaTtaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JEATeIIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJOrNYECKOro 00pa30BaHUs.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTM B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
POCMATPUBACTCS HAMpPaBICHHOCTh HAa pa3BUTHE 3HAHWH, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTALIUN JIMYHOCTH, SKOJIOTHUYECKOTr0 MBIIICHUS, IPEAICTABICHUN O 3I0pOBOM
oOpa3e >XKM3HH M OEpEeKHbIM OTHOILLIEHHUEM K OKpYXarolled NpUpOAHON cpene.
[ToaTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHil, a TakkKe 3HaHUU O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YIENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJTyYE€HHBIX 3HAHUH B MOBCEAHEBHON JKU3HM AJIs pEIICHUs MPUKIAIHBIX 3a/1a4, B
TOM 4HKcje: NpOPUIAKTUKYA HACIEICTBEHHBIX 3a00JIeBaHUN YeNOBEKa, MEIHKO-
TE€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
LEJIEeCO00Pa3HOro IMOBEACHUS B OKpPYXKAIOIIEW NPUPOJHOM cCpele, aHaau3a
BJIIMSIHUSL XO3SMCTBEHHOW JAESITEIBHOCTH 4YEJIOBEKAa HA COCTOSHUE NMPUPOIHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAJIHON HANpaBICHHOCTH
yaeOHoro mpenMera «buosorus» MpOaUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHuUs



YCIIOBUH ISl pEeLlIEHUsI OJHOW M3 aKTyalbHbBIX 33[a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpasi mpeamnojaraeT (GOpMHUpPOBaHHE y  OOyYarOIIHUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonoruss Ha ypoBHE cpeaHero ooOIero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAay4YHOM KapTUHE MHpA, paclIdpseT U 000O0MAeT 3HAHUSA O XKUBOM MHpUpone, €€
OTJIMYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs: TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0Oe€30mMacHOro oodpasa
YKU3HH, SKOJOTHYECKOTO MBILIEHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JUIsl pELIeHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpeJHero  oOmero o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydenue 6mosornn odecrneynBaeT yciaoBus sl (GOpMUPOBAHUS
WUHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX H HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET HMHTETpallMii OWOJIOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUH Y4YEOHOro Mpeamera
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHWs, MPEACTaBICHHOr0O B Iporpamme 1o
OMOJIOTHH.

Ot6op coxepxkanusa ydeOHoOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3ULMH KYyJbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUECKOH aesitenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM 71l popMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOIOrHUecKOro o0Opa3oBaHMUsl.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe 110
OMOJIOTMM OCYILECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorusy»
BBIJICJICHBI CIIEIYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouomornueckas cucrema», «OpraHu3m Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpraHM4eCKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHY.

Llenp u3yuenuss ydueOHOoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHU
WCIIOJB30BaTh ATU 3HAHMS JUISl TPAMOTHBIX JICUCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOW MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOIINX 3a/]1ay:

OCBOCHHME OOYyYaIOIUMUCS CHUCTEMbl 3HAHUH O OUOJOTUYECKUX TEOPHUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIax, CIyKaIIUX OCHOBOU
11 (OpMUPOBaHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHM3alvH, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHaliu3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WJEH M TOJIXOJIOB K M3YYEHUIO >KHBBIX CHUCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOydaronmxcst oO0meil KyJabTypbl, (YHKIHMOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHUpa JKMBOM MPHUPOJLI HAa OCHOBAHHM 3HAHUW W OIbITA, MOJIYYEHHBIX MPH
M3y4YeHUH OMOJIOTHH;

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

BOCMIUTaHUE YOEKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEpEIKHOTO OTHOIICHUS K HEH, COOIIOICHHS ATHICCKHUX
HOPM TIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1151 GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUSI;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM XKM3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00s1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorusy, w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTENBHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaAMeTHOM 00nacTh « ECTeCTBEHHO-HAy4YHbIE IPEIMETHI.



Jlst m3ydenust Ononoruu Ha 6a30BOM YPOBHE CPETHETO 0011Iero 00pa3oBaHuUs
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henenmo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonormu B (HOpMUPOBAHMHM COBPEMEHHOM HAy4yHOM KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HAHUS KUBOUW IPUPOIbI (HAOII0OIEHHE, SKCTIEPUMEHT, ONIMCAaHMUE,
U3MEpEeHHe, KilacCU(pUKALMs, MOJAEIUPOBaHUE, CTaTHUCTHYECKas o00pabdoTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTobl MO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MIpaKTUYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl 1 MX OPraHU3AIUs.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinane
JKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3zHOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNONMYJSIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OMOCEepHBIA.

JlemoHcTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
KUBOU MIPUPOIBI».

O6opynoBanue: Mmoaenb MoJiekyisl JJHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHUYECKUM COCTAaB KIIETKU. XHUMUYECKHE DJIEMEHTHI: MAKPOIJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpanibHbIE BEIIECTBA.

OyHKIMM BOABI W MHUHEPAIbHBIX BEHIECTB B KieTke. llogmepkanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHMCIIOTBI — MOHOMEpHI OEJIKOB.
He3ameHnmble M 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpTUYHAs] CTPYKTypa). XUMHUYECKHMe cBoHcTBa OenkoB. buonormueckue
GbyHKIIUU OCIKOB.



depmeHTsl — Oumosormueckue Katanmm3aTopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crnemuduunoctb. KodepmeHTsl. ButamuHsbl.
OTnuunst pepMEHTOB OT HEOPTAaHWYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JakTo3a) M MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurauuepuasl, (ochomunuasl, crepouasl. [HaApOPHUIBHO-
rupodoOHble  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTIE€BO0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJ1eMHOBBIX KUCIOT. Ctpoenune n pynkiuu JAHK. Ctpoenne u ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOJIEUCTBUSA
uzaen u (akToB B HAYYHOM MMO3HAHUHU. METO/Ibl U3yUEHUS KIETKH.

Knerka xak 1nenoctHas >kuBas cuctema. OOmmMe mNpU3HAKUA KIETOK:
3aMKHyTas HapykHas memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHuecKas U mpokapuornyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU U
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u GpyHkiuu. [{utomnasma u eé
opranousibl. OgHomemOpannbie opranouasl kietku: OIIC, ammapar [ombmxwu,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TLIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunbl mactun. HememOpaHHbie
OpPraHoOU/bl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. DyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1eHTp KieTku. CTpoeHue sajpa: siaepHas o0oJouKa,
KapuoIuiazMa, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JleMoHCTpaum:

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

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

Tabmunpl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEeKyJbl BOAb, «buocunres 6enka», «CTpoeHHe MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotbl. JJHK», «CtpoeHue Mosekybl



AT®», «CtpoeHue 3yKapHOTUYECKOW KIIETKN», «CTpOEHHUE KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sipa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii IPOBEIACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NpaKkTHYeCKUE PadOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqmuTUYECKOH AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabota No 2. «/3ydyeHwe CTpOeHHS KIETOK pacCTEHUH,
JKUBOTHBIX U OaKTepUil MOJI MUKPOCKOMOM Ha TOTOBBIX MUKpOIpEnaparax U HUxX
OMHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKUT OOMEH) U
JUCCUMWIAIMA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenTon
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CeroBas U TeMHoOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausaue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUI.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMPOBAaHHE DHEPTUM B KIETKE. OTambl DSHEPreTUYECKOro OOMEeHa.
I'mukonus. bpoxenue m ero Buuabl. KHCIOpOgHOE OKHMCIIEHHE, WA KIETOYHOE
JIbIXaHHUE. OkucnurenbHOe dbochopunupoBaHue. O HEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmatpuuHoro cuHre3a. [eHermyeckas wunHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. [ eHETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Poib pubGocom B
OounocuHTe3e Oemnka.

Hexnetounsie popmbl sxu3Hu — BUpychl. Mictopust otkpsiTust Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI U JKMU3HEHHOTO IIHMKJIA BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynozaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.



OOparHast ~ TpaHCKpumNIHs, peBepraza W  uHTerpaza. lIpodunakruka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpanum:

[Toptpetsl: H. K. Konbios, . U. UBanosckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u QPyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIeCKuit Koy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue JIHK u Tpanckpumnims»,
«buocunres 6enkay, «CTpoeHHne KIETKn», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe M HHANBHUIYAJbHOE Pa3BUTHE OPTAaHNU3MOB.

KierouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE ~ HAaOOphBl.  XpOMAaTHUIBI.
[{uToNOrMYecKue OCHOBBI  PAa3MHOKEHHUSI M  UHAUBUAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKUid CMBICT MUTO3A.

[Iporpammupyemast ruGenb KIETKH — arnomnTo3.

®dopmbl pa3MHOKEHUSI OPraHU3MOB: Oecrojioe U mosioBoe. Bunbl Oecnosoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHIOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpraHU3MOB, €r0 3HAYECHHE TSl CEJICKIUU.

[TonoBoe pa3MHOKEHHE, €r0 OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranun meio3a. Ilpoueccsl, nmpoucxonsdinne Ha CTagusix Meio3sa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOTMYECKUMH CMBICT H
3HAYEHHUE MENOo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEeMEHHUKUM U SSUYHUKUA. OOpa3oBaHHE M PA3BUTHE IOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEPMATOre€He3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WnnuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHMOHANIbHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobnenue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOe pasButue. TuUIb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



Cpenbl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHul», «BereraTuBHOE pa3MHOKEHHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meno3sy, «IIpsmoe u HenpsMOe pa3BUTHE», «l aMeTOreHe3 y MIECKONUTAOLIIUX U
4eIoBEeKa», «OCHOBHBIE CTaJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MUKPOIPENapaThl «CniepmMaTo30u sl
MJIEKOIIUTAIOWIETO», «SIHleKIeTKka MieKonuTaromero», «KapuoknHes B KJIETKaX
KOpEIIKa JIyKa», MAarHUTHas MOJeJb-alIuinKanus «/lereHue KieTkn», MOJEIb
JIHK, Mmonenb meTadazHON XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHYHKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIPENApaTax).

JlaGoparopuas pabora Ne 4. «M3ydeHHWe CTPOCHHS IIOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M K3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTnku. Ictopus pa3BUTHs T€HETUKU. POk uTomoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKH, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsTuA. [ 'eHeTn4YecKkass CHMBOJIMKA, UCMOJIb3yEMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIECHHbIE ['. Menaenem.
MonoruOpuHOe CKpelMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoyieHus. IlpaBuino JOMHUHUPOBaHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. I1oaHOE U HENMOTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTHueckMe  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO F€HOB. HapyleHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAasl TEOPUS HACIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['eHetnka nmona. XpoOMOCOMHOE ONpPENECICHHUE MOJa. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHble opraHusMbl. HacimemoBanwme
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN sl M BapUallMOHHAS KPUBAS.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieAcTBeHHOM n3menunBoctu H. . BaBunosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHM, OMOXHMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE Tr€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[MIP-ananu3a. HacnenacTtBenubie 3a0ojeBaHUsS 4YEIOBEKA: TCHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckue W TreHepaTuBHbIe MyTanuu. CTBOJOBbIE KIETKU. [IpuHUUIBI
3I0POBOT0 00pa3a XKU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUEHUS TeHETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYEHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHN YEIOBEKa.

JlemoHncTpanum:

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

Tabmuet u cxembl:  «MOHOTMOpPHAHOE  CKpEIIMBAaHWE HM  €ro
LHATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS M €ro LHUTOIN€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpuaHoe  CKpelMBaHUEY,
«llutonornyeckue  OCHOBbI  JAWTMOPUAHOTO  CKpelMBaHus»,  «Meho3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTMYeckue KapTbl pACTEHUM,
JKUBOTHBIX W 4EJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO0 € TmoioM», «KapHhOoTuIbl YelloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «MoauduKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrnKa rpynm KpoBw», « MyTarimoHHas U3MEHUYUBOCTH.

OOopynoBaHue: MoOAENU-AMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nmomunHupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MUKpompemnapaT «Jpo3oduna» (Hopma, MyTanuu
(bOopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaToB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y TPO30(HIIbl HA TOTOBBIX MUKPOITpENapaTaxy.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTalui y apo30Quiibl HA TOTOBBIX
MHUKPOIIPETApaATAX ).

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHaAIU3 POAOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HaykKa M IpolecC. 3apOXKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpBI MPOUCXOXKAEHUS JOMAIIHUX XUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi U MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHMM M JKUMBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoacTBEHHOE
CKpemnBaHue — HUHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, unu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIAMHT.
Otrnanénnas rtubpummuzanuss u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHUE TNOJIMIUIOUJIOB. JIOCTMI)KEHMsSI CEINeKLUUU pAaCTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHOoIOrHs Kak OTpacib MPOM3BOACTBA. ['€HHAs WHXKEHEpHs. OTambl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kiletounble KyabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KJiloHHpOBaHWE BBICOKONIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okojoruyeckne W dTtudeckue  mpoosembl. MO —  reHeTruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHoB.

Tabmuiel u cxeMbl: Kapta «lIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtnanéHHas rudpuauzanus», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEexXHOMOTHHY, «KileTounble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHOC TEHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS Y.



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIJIMYHOE XO3AWCTBO, JIaDOpaTOPHUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[IpennochUlkn BO3HUKHOBEHHSI JBOJIOIMUOHHOW TEOPHUH. DBOJIOLIMOHHAS
Teopust U €€ MecTO B OHMOJIOrMU. BiusiHue 3BOJIIOLIMOHHOM TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa  3BOMIONUU. [laneoHTONOrMYECKHE: TOCIIEI0BATEIBHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMYECKON JIETONMMCH, NEPEXOJHBbIE (OPMBI.
buoreorpadguueckue: cxocTBo U paznuune Gayd u GJaop MaTEpPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
NI03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIC, AHAJIOTMYHBIE,
pyIUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IMyTeH y Bcex
OpraHU3MOB.

OomonnonHas Teopus Y. JlapBuna. Ilpeanochliku BO3HUKHOBEHHS
JnapBUHM3Ma. JIBIKyIlME CHUJIBI 3BOJIOLUMU BHIOB 1o JlapBuHYy (M30BITOUHOE
Pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAs] U3MEHYHUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3BostoIH (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkpoaBosorus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JIBrkymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTalroOHHbIN
Ipolecc M KOMOMHATHBHAas W3MEHYUBOCTH. [lomynsiiMOHHBIE BOJHBI U JIpeud
reHoB. M3omauus 1 MUrpanusi.

EctecTBeHHbIl 0TOOp — HampaBisionmuii ¢akrop 3Bomouud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3BoonuH. [lpumeps
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMoph03bl M UIUO-a AN TAIHH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (POpMBI
BHUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHYeCcKoe.

Maxkpossomonus. @Popmbl  3BoTOUMHU:  (UIETUYECKAs, JAUBEPreHTHAs,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOTIOIIH.

[IpoucxoxieHne OT HECIEeUMAIN3UPOBAaHHBIX MpenakoB. lIporpeccupyromas
crenuanu3anvsa. AIanTUBHAS paJnalysl.

JdeMoHCcTpanuu:



[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. J{apsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmue! 1 cxembl: «Pa3BuTre OpraHMUECKOro MUpPa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHBbI 0TOOP», «MHOroo0pasue COpToB pacTEHUID,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanroHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUI0O0OPA30BAHUEY.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUTIOIOB M CeMsIH, KoyuieKus «lIpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJesib «OCHOBHBIC HAIIPaBJICHUSI IBOJIIOIUNY, 00BbEMHAS MOJECIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KoJuleKuus «@DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacCKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOKIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYeCKas
3BOJIIOLIMA. AOHOTEHHBIM CHHTE3 OPraHMYECKHX BEIIEeCTB M3 HEOPraHWYeCKUX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
DopMHUPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. Apxeiickas u
npoTepo3oiickass dpbl. Ilameosolickas spa u €€ NepuoAbl: KEeMOPUUCKU,
OPAOBUKCKHUH, CHIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa u €€ nepuoabl: TPHACOBBINA, FOPCKUI, MEJIOBOM.

KaiiHo301ickas 3pa W €€ mnepuoAbl: MAJCOT€HOBBIM, HEOrECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te€0JOrMmyecKux IporeccoB. OCHOBHBIE 3TaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYI KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOTO0 MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUN YeloBeka. Meroabsl H3ydeHus aHTpornoreHesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBI o00pa3  KU3HH,
W3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yenoek npsaMoxoasmmi, YermoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblii. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HU, OPYIH.

YenmoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPONEOUHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs]),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHnckasi).  UepTbl  MPUCHOCOOJICHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne ConaHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHash CHUCTEMa OPraHWYECKOro MUy,
«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHHUS 4YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JII0IU», «HenoBeuecKkrue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxxknenue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJAEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300pakKeHHUsl KaMEHHBIX OpYAMH MEpPBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKass Taliuia, KouieKuus «DopMel
COXPAHHOCTH HUCKONAEMBIX )KMBOTHBIX W PACTCHUIN.

JlabopaTtopHble U mpakTHYecKHe padoThbI:

[TpakTnueckast padora Ne 1. «l3yueHne nckomaemMbix OCTaTKOB PacCTEHUN U
YKUBOTHBIX B KOJIJIEKITUSIX).



OKcKypeHsi «IBONIOLUSA OPraHUYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. OpranusMsbl 4 OKpYy:KawIIas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonorudyeckux (HakTOpOB:
abuoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHblE. JleHCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

AOGuoTtndeckue (hakTophl: CBET, TEMIIEpATypa, BIAKHOCTh. DoTONEeproan3M.
[Ipucnocobnenusi OpraHu3MOB K  JIEWCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonornueckue puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cuMOM03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyajJu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HaueHue OWOTHYECKUX B3aUMOJEHCTBUN JUIsl CYIIECTBOBAHUS
OpPraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU Tonmysanuu. (OCHOBHbIE IOKa3aTeln
NOMYJSILMNA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUN U €€ Perysusl.

JdeMoHCTpanuu:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emumy», «Cpenbl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llonynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJISAUUUA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM W3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas paborta Ne 4. «BinusiHre cBeTa Ha pOCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYISAIUNA pa3HBIX BUIOB
PaCTEHUIN».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTBO Opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpodudueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OMOLIEHO3E.

DOkoyoruyueckne cuctembl (dkocucteMmbl). Ilonstne 00 »sKocucteme u
ouoreornieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PeAyleHThl. KpyroBOpOT BEMIECTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckne (muImeBble) YPOBHHU OKOCHUCTEMBI. [lWimeBble 1€ W CETH.
OCHOBHBIE TOKa3aTeIM HKOCHUCTEMBI: OumoMacca, NPOIYKIHUA. IKOJOTMYECKUE
nupamMubl: TPOAYKIHU, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJINCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouochepe. I'panuiipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BemecTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTiaepo/a,
azota). 30HAIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBo B Onochepe 3emin. AHTPOTNIOTEHHBIE U3MEHEHHs B Orocdepe.
['1moGanpHbIE PKOJIOTHYECKHE TTPOOIIESMBL.

CocyliecTBOBaHUE MIPUPOIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yIOpPaBJICHHUS TPUPOJIHBIMU pEeCypcaMd U HX HCHOdb30BaHue. JlocTxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsrl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmuubr u cxemsl: «llumeBbie nenm», «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolmiecTBay, «llenmu nuTanusy, «IKOJOTUYECKAS TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JICUCTBHUSA HaA IIpUpoAy», «BaxueWmme WUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasl COCTaBIIAIOMIAS
ounocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dGdexTy, «DaKTophI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriiepoaa B 0uochepe», «KpyroBopor azota B IpUpOAEH.

ObopynoBanue: Mojenb-anmnKanus «Tunuuneie OMOIEHO3B», TepOapuit
«PacTtutenbHbIe coobmEecTBay, Komekun «buomenos», «Bpenurenn BaxHEUIIIx
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUJICKIIMM PACTEeHUH W
’KUBOTHBIX, NIPUHAAJNIEKAIINE K Pa3HbIM AKOJIOTUYECKUM TPYIINAM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepannn, n300pakeHHs] OXpaHSEMbIX BHIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuBalTCA TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHMS OOy4alomMMHUCS TpOrpaMM cpefaHero  oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX PE3YJbTATOB OCBOCHHUA Ipeamera «buomorusy»
BBIJICJICHBI CIIEAYIONIHME COCTABIISIOIINE: OCO3HAHHWE O0YYaIOIIMMUCS POCCHUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITETBHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAllMM K OOydYeHuIo OuOoJoruu,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIUYKME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3YyJIbTAThl OCBOCHUS NpeaMeTa «bHOJIOTHs» HOCTUTAtOTCA B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMA B OOIICCTBE MpaBUIaMU M HOpPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHHS U
CaMOpa3BUTHSA, Pa3BUTHUS BHYTPEHHEW TNO3UIHMH JIMYHOCTH, IATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OEPEKHOTrO OTHOIIEHUS] K KYyJIbTYPHOMY HAaCIEIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHMCKOTO OOIECTBa, PACHIMPEHUE KU3HEHHOIO
ONBITA M OMbITA JICSITEILHOCTH B MPOILIECCE Peaan3allii OCHOBHBIX HaIpaBJICHUU
BOCHUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMEerocs Kak aKTUBHOTO H

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKE€HUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWU y4E€OHBIX W TMO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOCKICHUSMU, KyJIbTYPHBIMH LIEHHOCTSMHU U
COI[MAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpPHU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTD POCCHICKOM rpaX JaHCKOMU WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOM Kpai, CBOWO PoauHy, CBOM S3BIK M KYJIBTYPY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJAJ POCCHHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTWU, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPO/Ia;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHOM JKW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs 3CTETUKY OBbITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAaHWE YMOITMOHAIIBHOTO BO3ACHCTBUS KUBOW MIPUPOJILI M €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TUYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHIATHM U OT/AbIXa, peryspHas ¢uznueckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAHUE IIEHHOCTH TPAaBWJI WHIWBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsIX, YTPOKAIOIINUX 3J0POBBIO U KU3HU JIIO/IEH;

OCO3HAHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0IIO0HE;

TOTOBHOCTh K AKTUBHOH JESITEIBHOCTH TEXHOJOTHMYECKOW W COIMAIbHOU
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM NpophecCHOHANBHON AESTENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyIlECTBOBAHHS;

MOBBIIICHUE YPOBHSI OJKOJOTUYECKOW KyJIbTYPBI: TMPUOOpPETEHHE OIbITa
IJTAHUPOBAHMS TIOCTYIIKOB M OIEGHKHM WX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa SKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIIOJIb30BaTh TMpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHUH
3HaHMS W YMCHHUS TIPH PEIICHHH TPOOJIeM, CBS3aHHBIX C PAMOHAIBLHBIM
NPUPOAOIOIb30BaHUEM  (COONIOACHHE  TPaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAxX, OXPaHy BHU/OB,
aKocucTeM, orochepsr);



AKTUBHOE  HEMNPUITUE JCUCTBHM, MNPUHOCAIIMX Bpel  OKPYXKAIOLIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHHS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIEATEIbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPaKTUKH, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

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

MOHMMaHWe chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpEACTaBICHUSI 00 OKpYKAIOIeM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS TPUPOIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeH BBHIXO/A U3 III00aJBHBIX AKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  DPa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJNbTYpPhl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3Yy4YE€HUU OUOJIOTUH;

MMOHMMAHHUE CYITHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJyYyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA U MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOUYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U HUCCIEA0BATENBCKYIO NEITEIbHOCT NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh W  CHOCOOHOCTh K  HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHN0, K aKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEKIMCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIC MOHITHUS, OTPpaKaroLIUe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeUNUu(PUKy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaONMOJeHWe, M3MEpPeHHE, OKCIEPUMEHT U JAPYTHX),
YHUBEpCAJIbHbIC y4eOHbIC JAeHCTBHUS (ITO3HABaTENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), o0ecIreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
IPaMOTHOCTH M  COLMAJIbHOM KOMIIETEHIIMM OOYyYaroluxcs, CIHOCOOHOCTh
oOyyarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MeTtanpenMeTHbIe PE3yJbTaTbl OCBOCHMSI TMPOTPAMMBI CPEIHErO OOIIEro
00pa30BaHUsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBble JIorMYecKHue JAeiicTBUA:

CaMOCTOATENbHO  (QOpMYyJIHMpOBAaTH W aKTyallU3UpOBATh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpaBHEHM S, Kiaccudukanuu, 0000IIEHUS ), PACKPBIBATh CMBICII
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Uil 00bsICHEHUS (DAKTOB U SBJICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSITh CXEMHO-MO/IEJIbHBIE cpeactBa IS IPEACTaBICHUS
CYILLIECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3Y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TAaKK€  MPOTUBOPEUYM  pa3sHOro  pojAa, BBbIIBICHHBIX B Pa3jM4HBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3palaTeiBaTh IUIaH PEIICHUA MPOOJEMBbI C YYETOM aHalu3a UMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBI€E HCCJIEI0BATEILCKHE NelHCTBUA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETAlHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYalUsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATBHBIX IIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIIATh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS J10Ka3aTelbCTBA
CBOMX YTBEP>KJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUS 3aJadd  pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANTBHYIO CPELy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEJIbHYI0 M MPAKTUYECKYIO 00J1acTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTHHAIbHbBIE MOJIXOJbl U pEUICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) paborta ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBATH



WH(OPMAITHIO PA3TUYHBIX BUJIOB U ()OPM TPEICTABICHUSI, KpUTUUECKH OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

mpUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
Oouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" JIpyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KayecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko HMHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAclO3HABaHWS W 3aUTHl  WHOOpMAaIUH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAQJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (yMEHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIUNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHMS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYaIlUH,
YMETh CMSITYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS JIPYTUX JIFOJEH, MPOSBIIATh YBAKUTEILHOES OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Gopme hopMynupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIAMBHUAYaIbHOU
paboThI U peneHuU OUOIOTHUYECKON MPOOIIEMbI, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJIEHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIMUX
WHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pEe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJAJa M KaXJOTO YYAaCTHUKA KOMAaHJIbl B
OOIIMIi pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEJCHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJISTUBHBIMHU ACHCTBUSAMM:

1) camoopranuszanms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO IEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIUpPOBAThH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIbHOMN
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOATENILHO COCTABJISATh IUIaH pEIICHHS NpodsieMbl ¢  YYETOM
HMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIA BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJETh HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHUM IJsl OIEHKH CUTYyalluu, BBIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



OPUHUMATh MOTHBBI WM apPryMEHThl JPYIMX IIpU AHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI M apryMEHThl JpPYrMX IpU aHalu3€ pPe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTHble pe3ynabTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEUCTBUI 110 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHMM, BUBI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMUYHBIX y4EOHBIX CUTyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUSI.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce TOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIH OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa ISl pEICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKAHME OHUOJOIMYECKUX TEPMHHOB M MOHSTHIMA:
KU3Hb, KJETKa, OpraHu3M, MeTabosu3M (OOMEH BEIIECTB M TMpEeBpallCHHE
HHEPrumn), TOMEOCTa3 (CaMOperyssius), ypOBHEBasi OpraHu3als *KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIINS ), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHME Hu3JaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axoubl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MIPOUCXOXKIEHUS KyIbTypHbIX pactenuit H. M. BaBuiiosa), onpeaensarb rpaHUlibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHME XKUBBIX CHCTEM, IIPOLIECCOB M SBJICHWM, OpraHu3alys U IIPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABM)KEHHWE  THIOTE3bl,  BBISABIICHUE
3aBUCHUMOCTH MEXAY HCCIECIYEMbIMU BEJINYMHAMH, OOBSICHEHHE IOJyYEHHBIX



pe3yabTaTOB, HCIOJIb30BAaHHBIX HAYUYHBIX MOHATUN, TEOPUH U 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCIATH CYHIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT H
HYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKe, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHHSI, PA3MHOKECHMSI, HWHIUBUAYAIbHOTO pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, JJIS MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3I0POBbS
OKPY’KaIOIIUX JIIO/IeH, COOIIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIUMOCTHU HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PalMOHAIBHOTO
PUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHbIe TEHETHYECKHE 3aJadyd Ha MOHO- H
TUTUOPHUIHOE CKpEIMBAaHUE, CILEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs JIJIsl MpECKa3aHUsl HAaclIeJOBaHUs MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M MpPaKTUYECKHUe padOThl, COOMIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHUPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccOoBOW MH(pOpPMALMU, HAYYHO-OMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HWCCIEAOBaHUN B OuoNOrHM,
MEANIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
KJlacce NOJIKHBI OTPaKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHHUCKHUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHUs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(OH, SBOIIONMS, ABIKYIINE CUIIBI ((DaKTOPBI) IBOJIOLNH,
MPUCIIOCOOJICHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTHYECKUE (PaKTOphI,



DKOCHUCTEMa, TMPOAYIEHTH, KOHCYMEHTHI, pPEAYIEHThI, Ied MHUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIOLMU), 3aKOHBI M 3aKOHOMEPHOCTU
(3apogasimeBoro cxonctBa K. M. bapa, uepenoBaHusi rjiaBHbIX HallpaBieHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMHU HAYyYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIECyeMbIMI BEIWYMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pe3yabTaTOB, MCIOIB30BAHHBIX HAYYHBIX TMOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJIALNUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIIEHO30B W JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEACTBEHHOMN
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DHEPTMM B DSKOCHUCTEMAaxX, AHTPOMOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAaxX CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1LeNplo obecriedeHus 0e30MacHOCTH CBOETO 3I0POBbsi U 3/10pPOBbSA
OKPY’KaOIIUX JIFO/IeH, COOII0OICHUS] HOPM TPaMOTHOTO MOBEJACHUS B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHHE HEOOXOIUMOCTH HCIOJIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTIOJIb30BAHUS;

YMEHHUE peliaTh 3JIEMEHTApHbIC OMOJIOTUYECKHE 3a/Ja4d, COCTABIATH CXEMbI
NepeHoca BEIlIeCTB U SHEPTUU B dKOCUCTEMAaX (1€MW MUTaHUs);

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M TPaKTUYECKUE padOThl, COOIHOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OICHWBATh M HWHTEPIPETHPOBATH HHGOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO O3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO W3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmeHoBanme KounyecTBO 4acoB
Ne duaekTpoHHbIe (LM poBHIE) 00pa3oBaTebHbIE
pa3aeiioB U TeM Konrpoabnbsie IIpakruuyeckue
n/n Bcero pecypcbl
NMPOrpaMMbl padoThI padoThbI
1 buonorus xak Hayka 2 0.5 bubmmoreka LIOK https://m.edsoo.ru/7f41c292
2 Kugble cucempl u ux 1 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41¢c292
OpraHu3aIus
3 XMMITIECKHH COCTAB i 8 1 Bu6maorexa LIOK https:/m.edsoo.ru/741¢292
CTPOCHHE KIICTKH
4 IKu3HeneATebHOCTS 6 bubnuoreka IIOK https://m.edsoo.ru/7f41c292
KJICTKH
PasmHOX)eHue u
5 UHIUBUAYaAJIbHOE 5 1 bubnnoreka LHOK https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHocts u
6 W3MEHYNBOCTH 8 1.5 bubnuoteka IIOK https://m.edsoo.ru/7f41¢c292
OpPTraHHU3MOB
7 Cenext OpraHu3MOB. 3 bu6mmoteka IIOK https://m.edsoo.ru/7f41¢292
OcCHOBBI OMOTEXHOJIOTUH
8 PeszepBHOe Bpemst 1 bubnmnoreka [{OK https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO 34 4

YACOB I10 [TPOTPAMME




11 KIIACC

HaumenoBanue pa3aejioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne ni/n S —— Beero ;(;;'OTTPL‘:H"H”" II)I;%z:)ligmeCKne 00pa3oBaTe/bHbIE pecypchbl
bubnunorexa LIOK
1 IBOImONHOHH OHONOTHs ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U Pa3BUTHE )KU3HU HA 9 05 bubnuorexa [JOK
3emite ’ https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 Opranm3mb1 1 OKpykKaiomas cpena > I https://m.edsoo.ru/7f41cc74
4 Coo00111eCTBa U DKOJIOTUYECKHUE CHCTEMBI 9 bubmnorexa [IOK
https://m.edsoo.ru/7t41cc74
bubnuoreka [IOK
3 Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 25

ITPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
KoHTpoJibHbIE uudpossie
Ne n/n Tema ypoka Bcero  paGorsl HpﬁaKanecRne oOpa3oBaTe/ibHbIE
padoThI pecypesI
bubmuorexa [JOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoabl MO3HAHMS JKHBOU IMPUPOIBI.
[pa eckast pabora Ne 1
2 «ﬁcﬁiﬁisoﬁaﬁﬁe a;quHx METOJIOB 1 0.5 bubnmorexa LOK
P A ' https://m.edsoo.ru/863e6122
MIPH U3YICHUH OMOJIOTHICCKUX
00BEKTOBY
3 buosiornyeckue cucremsl, MPOLECCH U UX 1 bubnuorexa [JOK
A3y4YECHUE https://m.edsoo.ru/863e6564
XUMHYECKHNHU coCcTaB KIeTKU. Boma u bu6mmoreka [IOK
4 1
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 benku. Coctas u crpoeHue 0eKoB 1 https//m.edsoo.rw/863e6b72
®epMeHThl — OMOJIOTHYECKHE
g | e Do ® | b5 Dimemn K
¥ ’ https://m.edsoo.ru/863e6b72
AKTUBHOCTH (pepMEHTOB (Ha IpUMeEpe
aMUJIa3bl WM KaTajaasbl)»
bu6mmorexa [IOK
/ YraeBozet. JIHmHAEL ! https://m.eds0o.ru/863e6870
bubmuorexa [JOK
8 Hyxnennosxie kucnotsl. AT® 1 https://m.edsoo.ru/863e6d5c
9 Wcropust 1 METOIbI M3yUEHUS KIICTKH. 1 bu6mmoreka [JOK
Knerounas teopus https://m.eds00.ru/863e6e88
10 Knetka kak 1ie;10cTHas )KruBasi cuctema 1




Crpoenue 3yKapuOTUYECKON KIIETKH.
JlaGopaTtopHas pabora Ne 2 «3yuenue
CTPOCHUS KJIETOK PACTCHUH, )KUBOTHBIX,

bubmuorexa [JOK

11 DHGOB 1 BAKTEDII O MAKDOCKOLOM 1 0.5 https://m.eds00.1u/863e6ff0
p p A b https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIpENapaTax U ux
OIIVICaHUE
bu6mmoreka [JOK
12 ObmeH BelIeCTs WK METa0OIH3M https://m.edsoo.ru/863e766¢
bubmuorexa [JOK
13 DoTocHHTE3. XCMOCHHTES https://m.edsoo.ru/863e7c¢98
. bu6mmoreka [IOK
14 SHepreTHecKmii obMer https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
KiIeTkd. Muro3. JJaboparopras padora Ne
15 3 «HaOmronenune MI/ITOF;a BI:UICTI?&X 0.5 bubmmorexa [IOK
’ https://m.edsoo.ru/863e7dc4
KOHYHMKA KOPEIIKA JTyKa Ha TOTOBBIX
MUKpOTIpenapaTax»»
16 buocunTtes 6enka. Peakins MaTpuyHOTO bubnnoreka [JOK
CHUHTE3a https://m.edsoo0.ru/863e796¢e
bu6mmoreka [JOK
17 Tpancnsnus — buocunTes benka https://m.edsoo0.ru/863e796¢e
18 Hexknerounsie hopmbl )KM3HU — BUPYCHI Bubmiorexa [HOK
https://m.edso00.ru/863e7540
bu6mmoreka [IOK
19 PopMBI pa3MHOKEHUSA OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 le
. bubmuorexa [JOK
20 Me#ios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJTOBBIX
kietok. OmnogorBopenue. JlaboparopHas
21 pabota Ne 4 «M3yuenue cTpoeHHs 0.5 bubmorexa LIOK

MIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax»

https://m.edso00.ru/863e81b6




bubmuorexa [JOK

22 NunuBuyanbHOE pa3BUTHE OPTAHU3MOB hitps://m.edsoo.ru/863¢8436

23 I'eneTnka — Hayka 0 HaCJIE€ICTBEHHOCTU bubmumoreka [IOK
A UBMEHYUBOCTHU https://m.edsoo0.ru/863e86{2
3aKOHOMEPHOCTH HACIEAOBAHUS

24 I I/IBH&KO]I: MoHoruob I/IHL[Hoe bubnorexa LIOK

P ' P https://m.edsoo.ru/863e8878
CKpELIUBaHUE

75 JuruOpunHoe ckpenuBaHue. 3aKOH bubnunoreka [JOK
HE3aBUCUMOT'0 HACIIENOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HacIe10BAHNE PU3HAKOB.

JlaGopaTtopHnas pabota Ne 5 «3yuenue
pe3yIbTaTOB MOHOTUOPUHOTO U bubnuorexa [JOK

26 0.5
JTUTHOPUTHOTO CKPEITUBAHUS Y https://m.edsoo.ru/863e8c60
Ipo30(hUIIbl HA TOTOBBIX
MHUKpOIIpenaparax»

I'eneruka nosa. Hacnenopanue bubmuorexa [JOK

27
MPU3HAKOB, CLEIUIEHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
N3menunBocts. HenacnenctsenHnas
U3MEHYHBOCTH. JlaboparopHas pabota No
6. VI3yueHne Moau(pUKaMOHHON bubnuoreka [IOK

28 0.5
M3MEHYUBOCTH, IIOCTPOCHUE https://m.edsoo.ru/863e8efe
BApUALMOHHOTO Psi/1a U BApUALIUOHHOMN
KpHUBOW»

HacnencrBeHHas U3MEHYMBOCT.

29 JlaGopaTtopHnast pabora Ne 7. «Ananus 05 bubnnoreka [JOK
MyTalui y Jpo30(uiIsl Ha FTOTOBBIX ’ https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

30 I'eneTuka yenoseka bubmorexa [IOK

https://m.edsoo.ru/863e8d78
PesepBHrIit ypok. O600IICHHE 110 TEME

31 «HacnencTBeHHOCTE 1 UBMEHUYNBOCTD
OpPTaHU3MOBY

32 Cenekus Kak HayKa M IpoLece bubnmnoreka [JOK




https://m.edsoo0.ru/863e¢9214

33

34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

MeToabl U JOCTUKEHHUS CETEKIINU
pacTeHUH U KUBOTHBIX

buotexHonorus kak orpacib
IIPOU3BOJICTBA

34

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

bubmuorexa [JOK
https://m.edsoo.ru/863e9336




11 KIIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema YpoKka Beero Ko]—[Tpo,]n,]-[],[e HpaKanecxne 06pa30BaTeJ1Ll-Ible
padoThI padoThI pecypchl
1 DBOJIIOLHS U METOBI €€ N3YUEHUS 1 Bubmorexa OK
https://m.edsoo.ru/863ea20e
) HcTopus pa3BuTHs npeacTaBieHuit 00 1 bubmmoreka [JOK
HBOJIOIIAN https://m.edsoo.ru/863e9570
bubnunoreka LIOK
3 Mukpossoumonus I https://m.edsoo.ru/863e9cle
[Tonynauus Kak 31eMeHTapHas eAuHULA
4 BHJA ¥ dBorOIMH. JlJaboparopHas pabota 1 05 bubnnorexa [JOK
Ne 1 «CpaBHeHuUE BUIOB IO ’ https://m.edsoo.ru/863e¢99¢c6
MOP(}OITOTHIeCKOMY KPUTEPHIO)
5 JIBroKyIme cuitbl (37€MEeHTapHBIC 1 bubnnoreka [JOK
(haKTOpBI) SBOTIOLHH https://m.edsoo.ru/863e9dad
. bu6nunorexa LIOK
6 EcrecTBennslit 0TOOp U €ro GopMbl 1 https-//m.edsoo.ru/863e9%ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas padota 1 05 bubnmnorexa [JOK
Ne 2 «Onucanue npucrnoco6IeHHOCTH ' https://m.edsoo.ru/863e9fde
opraHusma 1 €€ OTHOCUTEIILHOTO
XapaxkTepay
8 Hamnpasnenus n mytu MakpO3BOJIOLIMHT 1 bubmaorexa LIOK
https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOTIONINN 1
10 Ucrtopus xu3Hu Ha 3emiie U METOJbI €€ 1
W3y4YeHUs
11 I'mnoressl NPOUCXOKACHUS KU3HU HA 1 bu6mmoreka [IOK

3emiie

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




PazButue xu3Hu Ha 3emIie Mo 3pam u bubnmnoreka HOK
12
rnepuoaam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
ACTUTEIBHOTO U >KUBOTHOT'O MUpA.
13 pH akTrueckas padora Ne 1 «M3 peHHe 0.5 buGnuorexa [JOK
P P - Xq ' https://m.edsoo.ru/863ea8bc
HCKOIIAeMBbIX OCTATKOB PACTEHUM U
KUBOTHBIX B KOJUICKIIHSIX)»
CoBpeMeHHas cuctemMa OpraHu4ecKkoro bubmmoreka [JOK
14
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) Bubmzorexa LIOK
P https://m.edsoo.ru/863eac2c
16 JiBmoxymiue cuibl (paKTopsl) bubmmoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUM SBOJIOLNH YETOBEKA
18 UYenoBeueckue packl ¥ MPUPOIHBIC bubmmoreka [JOK
aJlanTaliy 4eJIOBEKa https://m.edsoo.ru/863eaea?
PesepBHEIil ypok. O000IICHHE 1O TEMe
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA
3emie
20 DKOJIoTus KaKk HayKa
Cpensl 00uTaHUs U YKOJIOTHYECKUE bu6nmorexa LIOK
21
(bakTopbl https://m.edsoo.ru/863eafec
Abuotnueckue dakropsl. JlaboparopHas
pabota Ne 3. «Mopdorornyeckue
2 0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT 05 bubmuoreka [IOK
oburtanusy. Jlabopatopuas pabora Ne 4. ' https://m.edsoo.ru/863eb10e
«BnusHUE cBETa Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEYCa»
but6mmorekxa [IOK
2 b
3 MOTHYECKHE (GaKTOpEI https://m.edsoo.ru/863eb348
24 DKOJIOTHYECKUE XAPAKTEPUCTUKHI 0.5

nonyssinud. [Ipaktrdeckast padorta Ne 2




«[ToIcY€T MIOTHOCTH NOMYJISALIMI Pa3HbIX
BUIOB PaCTEHUI»

25 Coo0rmiecTBa OpraHu3MOB — OHOIEHO3 1 Egggﬁgfggﬁ)gﬁg 63ebd6a
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 Egggggfggﬁ)gﬁg 63ebdta
27 Sxonormcekae mpaie, Cooticrsa 1 u6mrorexa LIOK
sxocrcTeM. CyKIecors https://m.edsoo.ru/863ebSfa
28 [IpupoaHbIe SKOCUCTEMBI 1
29 AHTpPONOTr€HHbIE 3KOCUCTEMBI 1
30 buocdepa — rinobdanpHas 3xocucTeMa 1 bubmmoreka [JOK
3emn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubanoreka [JOK
o6uochepsl https://m.edsoo.ru/863ebd 16
32 YenoseuecTBO B Onocdepe 3emiu 1
33 CocyiiecTBoBaHUE TPUPOBI U 1 bubnnoreka [JOK
4eJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O600111€HIE TEMBI
34 «Co0011ecTBa ¥ DKOJIOTUUECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

* buonorus, 10 knacc/ Kamenckuii A.A., Kacniepckas E.K., CuBornazos B.1.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

* buonorus, 11 xknace/ Kamenckuit A.A., Kacniepckas E.K., CuBormnazos B.I.,

AxknmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»

METOJINYECKHNE MATEPHAJIBI IJIS1 YUYUTEJIA
buonorus. Meroanueckoe mocooue 10 kimacc. CuBornasos B.U.

buonorus. Meroanueckoe mocoodue 11 kimacc. Cuornasos B.U.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://sferum.ru






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 2241331179433258965477892812032749152869128226
Bnageney Poroea Eneqa HukonaeeHa

OeicTevTened C 20.10.2022 no 20.10.2023
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