OOKYMEHT IOIIIUCAH 3JIEKTPOHHOM IMMOOIIKACHIO

Ceprudukar: 8B52B3C2-9ABC-21F2-1E95-00E2C59BC60C
Bnapenen: Kpsinosa CBeTnana BuktoposHa
10.09.2024 18:19 (MCK)

MUWHUCTEPCTBO ITPOCBEIEHUSI POCCUNCKOW ®EJEPALINN
MUHUCTEPCTBO OBPABOBAHUS, HAYKU Y MOJIOJIEXKHOU
[TOJIMTUKU KPACHOJIAPCKOI'O KPAS
VIIPABJIEHUE OBPASOBAHUS AJIMUHVCTPALIMN
MYHUILIMIIAJIBHOI'O OBPASOBAHM S CEBEPCKIMI PAMOH
MYHULIMIAJBHOE BIOJKETHOE OBIIIEOBPA3OBATEJILHOE
YUYPEKJIEHUE CPEJIHSISI OBILIEOBPA3BOBATEJIBHAS IIKOJIA Nel19
IMOCEJIKA OKTABPHCKOI'O MYHUILIMTIAJIBHOT O OBPA3OBAHUSI
CEBEPCKHNU PAMOH UMEHU 'EPOSI COBETCKOT'O COIO3A
PBI2KOBA BACUJINS KY3bMUYA

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

PykxoBoaurens [HIMO 3amecTtuTenb qupekropa  JupekTtop
YUUTENEN €CTECTBEHHO- 110 YBP

Hay4YHOI'O OHKJa
C.B.KpsuioBa

N.I" ITennx ITpuka3 Nelot «30»08.2024r.
[TpukazNel ot «30»08.2024r.

N.B.Ilerposa
[Tpuxa3zNel 01«30»08.2024 r.

PABOYASI TIPOTPAMMA
(ID 4514672)

yueOHoro npeamera «buosiorusi. ba3oBblii ypoBeHb»

1t o0ydarormxcs 10 — 11 kimaccoB

noc. Okrsa0pbekuii 2024 roa



MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJIEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW IMPUPOJIBI U 00ECTICUCHUH
CYILIECTBOBAHHSI YeJIOBEYECKOTro 001mecTBa. COrjacHO Ha3BaHHBIM IMOJIOKEHHSIM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 110 OUOJIOTHU U €€ CTPYKTYpa.

[IporpaMMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacopeleiieHue 10 paslenaM M Temaw,
PEKOMEHIYEMYIO MOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 Marepuaya ¢ y4eToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYaroImmXCsl.

B nmnporpaMMe mo OHOJIOTMM TakKXe€ YUYWTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TMPEAMETHBIM pe3yJbTaTaM
oOyueHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbLHOM
NEeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYarOIIMXCSd 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOT0 00pa30BaHMSI.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLIMI TPEEMCTBEHHOCTH B HU3yYE€HUU OuWoyioruu, Onaronmapsi 4emy B Hel
MPOCMATPUBAETCS HANPABIECHHOCTh HAa pa3BUTUE 3HAHUM, CBS3AHHBIX C
(GbOpMHpPOBAaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, HEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXKalolled MPUPOIHOU cpene.
[ToaTomMy Hapsily ¢ U3ydeHHEM OOIEeOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra U CYLUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NpOoPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTHPOBaHUA, 000CHOBaHUS HKOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OKpY)Kalolled NPUPOJHOW cpene, aHaau3a
BJIUSIHUSA XO3SMCTBEHHOW JESTENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKJIATHON HAMPaBIEHHOCTH
ydebHoro mpeamera «buosorus» MpoauKTOBAaHO HEOOXOAMMOCTBHIO OOeCreueHus



YCJIOBHM JUIsl PELIEHUS] OJHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYarOUIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUpA.

buonoruss Ha ypoBHE cpeaHero ooOIero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYAIONIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJINYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3AET
yCJIOBMSI  JUISA:  TO3HAHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(GyHKIMOHATBLHOM TI'PAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe3o0macHoro odpasa
YKU3HH, SKOJOTUYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIICHHS K dKUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenune Ononsoruu odecneynBaeT yciaoBHs Ui (POPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYpbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
IPEJCTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY /I ONpENEICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUs, MPEACTaBICHHOT0O B Iporpamme 1o
OMOJIOTHH.

Ot60p comepxkanusa yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJbTypOCOOOPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroIMecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYpbl, OMNpPEACISIONIME aJeKBaTHOE IOBEJACHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
XKU3HU U MpaKTHUECKOM aestenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUMN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CITy>KaT OCHOBOM JIJIsi POpMUPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH,  CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MpOrpaMMe IO
OMOJIOTUM OCYIIECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUK 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIIEIYIOUIUE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeTonbl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak



Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPay,
«IBOJIIOIMS AKUBOU MPUPOBD», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydyeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE OOyYaIOIIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM pPa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh 3TU 3HAHWS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JocTmxenue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
ypPOBHE 00€CTIEUMBACTCS PEIICHUEM CISAYIONTUX 3a/1ay:

OCBOCHHE OOYYarOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUsIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIy>KalluX OCHOBOM
11 (OpMUPOBaHUS MPEJICTABICHUNM O €CTECTBEHHO-HAYUYHOW KapTHHE MHUpPaA, O
METO/IaX HAYYHOTO MMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbLAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3allny;

CTAaHOBJICHHE Yy oOydaroumxcs oOmel KyJabTypbl, (YHKIHOHAIBHOU
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYKAIOIIETO
MHpa KWUBOW MNPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, MOJYYECHHBIX IPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre Yy OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATEIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEeH, COOMIOICHUS THICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICTIOBAHMIA;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYPBI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH JEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorusy», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OO0S3aTEIbHBIM YUEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHO# o0nactu « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.



Jlst m3ydennsi Ouojaoruu Ha 6a30BOM YpOBHE CPEIHETO 00Iero 0opa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMu, (puiiocopueil, STUKON, SCTETUKON U MPaABOM.
Pons Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJIETUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTobl TO3HAHUS )KUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB TMPH
M3YUYCHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINA, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpanuu:

Tabmuubl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MuUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAJIBHBIX BelIeCTB B kieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIHUN OENKOB.

depmentsl — Owuonormdeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM I1IeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnunurs pepMEHTOB OT HEOPTAHUUECKUX KaTaIUu3aTOPOB.



YrneBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuapl  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOJOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
yTJIEBOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hyxkmeormaer — MOHOMeEpBI
HyKJIeMHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune n ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenne u GyHKIUH.

[{utonorus — Hayka o kieTke. KiletouHas Teopus — mpuMep B3aUMOACHCTBUS
unen u paKkToB B HAYYHOM MO3HAHUU. MeTO bl U3yYeHUS KIIETKHU.

Knerka xak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTH4YecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuid. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
¢bynkuuu. [1na3zmarnueckas memOpana, e€ ceoiictBa U PyHkuu. LluTomnnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapart ['ombmxw,
au30coMbl. [1oyaBTOHOMHBIE OpPraHOMIbl KIETKU: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApWM U TwiacTua. Buner mmactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKUA. OYHKIIUU OPTraHOUI0B KJIETKU. BriTtoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sapa: suepHas 000JI0UKa,
KapHoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubl u cxembl: «llepuognyeckass TabnuIa XMMUYECKUX DJIEMEHTOBY,
«CTpoeHure MoJIeKyJibl BOJIb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotel. JJTHK», «CtpoeHne MoIeKyJbI
AT®y», «CtpoeHue 3yKapuOTHUYECKON KIETKW», «CTpOEHUE KUBOTHOU KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKONU KIIETKNY,
«CtpoeHue sapa KIEeTKn», « Y TIeBOAbD), «JIMIuasD.



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl MPOBEICHUS
HAOIOICHUM, W3MEPEHHM, AKCIEPUMEHTOB, MHUKPONpPENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

Jlabopatopuass pabora Ne 2. «l3ydeHwe CTpOCHHS KJICTOK pPacCTEHUH,
YKUBOTHBIX M OakTepuil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BeNIeCTB, WM METa00IN3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabor3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUN SHEPTUHU B KIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunteza. dpdexTuBHOCTL PoToCMHTE3a. 3HAUCHHE (HOTOCHUHTE3A IS KUZHU
Ha 3emuie. BiausiHue ycioBuii cpenpl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIoe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
YKU3HH Ha 3emIe.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BemecTB, BBIJCICHHE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JSHEPreTUYECKOro OoOMeHa.
['mukonu3. bpoxenue m ero Buabsl. KucnoponHoe oKucCIEHUE, WIH KJIETOYHOE
JIBIXaHHUE. OKucnuTenbHOe dbochopunupoBanue. O (HEeKTUBHOCTh
AHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opManumu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Poib pubGocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYChl. ctopust oTkpsiTus Bupycos (/1. U.
HBanoBckuit). OCOOCHHOCTM CTPOCHHMS M JKM3HEHHOTO LHKJIA BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOymautens CIT/]a.
OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHCTpanuu:

[Toptpetsl: H. K. Konbnos, . . UBanoBckuii, K. A. Tumupszes.



Tabmuubr u cxembl: «Tunel nutanusy, «Metabomuzm», «MUTOXOHIAPHUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Crpoenue JHK»,
«Ctpoenne u pyHKIHOHUpPOBaHUE TeHa», «CuHTe3 Oenkay», «I eHeTHUecKuid Komy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xu3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJHK».

ObopynoBanue: moaenu-anmukanuu «Yasoenue JHK u Tpanckpunimsy»,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mmojeib cTpykTypsl JJTHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTouHbl 1MKJ, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u MuTos.
[Ipouieccnl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYAJIBHOTO  Pa3BUTHUS
OpPraHHU3MOB.

[enenne knetkn — muto3. Cragum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXKEHUA: JEJIEHUE HaABOE, IIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTINYHS OT OECIIOJIOTO.

Meiio3. Cranuu meio3a. [Ipounecchl, MpOUCXOAIIME HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. DBHOJIIOrMYECKUN CMBICT H
3Ha4YEeHUE Meno3a.

['ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U sSMYHMKU. OOpa3oBaHWE W Pa3BUTHE MOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
OcoOEHHOCTH CTpPOEHMS SWLEKIETOK U clepMaTo30uaoB. OIUIog0TBOpPEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBFHOTO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3BuThe. TUIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbBI, CHOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOICTBa.

Poct m pasButne pacreHuil. OHTOr€HE3 LIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTA/INM PA3BUTHSI.

JdeMoHCTpanuu:



Tabmunpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «JlBoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenue kietku Oaktepui», «CTpOEHHE TMOJOBBIX KIETOK,
«Ctpoenne xpoMocoMbl», «Knertounwrii nmukin, «Pemmukanus JHK», «Mwutosy,
«Meiiosy, «IIpssMoe u HenmpsiMOe pa3BUTHE», «I'aMeTOreHe3 y MJIECKONUTAOIINUX U
yeaoBeKay, « OCHOBHBIEC CTaIMM OHTOTE€HE3a».

Ob6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTo30u bl
MJICKOIIUTAIOIIETOY, «SHIEeKIIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanus «JlejieHue KIeTKW», MOJIEIb
JHK, monenp metada3zHoit XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomeHume muTO3a B KJIETKAaX KOHYHKA
KOpEILIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieicTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKd. Mcropus pa3sutus reHeTukd. Ponbs nuTosiorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam pocCHMCKUX U 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (THOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHEeTHUeCKHi1). (OCHOBHBIE TI'€HETHYECKUE
noHsTUsA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHnaenem.
MonorubpuHoe CKpenMBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokojeHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paACLICIUIEHUS MPU3HAKOB.
['unioresa ynuctoTel rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTMueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpeumpanue. Mcrnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBaHUS
JIJISL OTIPE/ICJICHH S TEHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapyIieHnue cruersieHus reHOB B Pe3yJibTaTe
KPOCCUHITOBEpA.

XpOMOCOMHasi TEOpUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.

['enetnka mosa. XpoMOCOMHOE ompeAesieHrue noyia. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBbl. ['omMorameTrHsle W TreTeporaMeTHbie OpraHu3mbl. HacrenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

N3meHunBOCTh. BUABI N3MEHUYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYHMBOCTU.  XapaKTEPUCTUKA
MOU(DUKAITMOHHONW U3MEHUYMBOCTH. BapuanimoHHbIN psil 1 BapualluOHHAST KPUBAS.



Hopma peakuun npusHaka. KonuecTBEHHbIE M KAYECTBEHHBIE MPU3HAKU U UX
HOpMa peaknmu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKAs, W3MEHUUBOCTh. KoMOUWHAaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecC — OCHOBAa KOMOWMHATHUBHOMU
M3MEHUYUBOCTU. MyTallmoHHasi U3BMEHUMBOCTh. Kitlaccudukanus MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpuyYuHbl MyTanuil. MyTtareHuble (pakTopsl.
3aKOH rOMOJIOTHYECKHUX PAIOB B HacieAcTBeHHON n3MeHunBoctd H. M. BaBuiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorum denoBeka. OCHOBHBIE METOAbl TEHETUKH
4eJIoBeKa: TeHeaIorMuecKuil, OJIM3HEIOBbIN, IMTOT€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE reHOTHUIA!
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEACTBEHHOM MPEIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTtnueckue H TreHepaTuBHbe MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NPO(UIAKTUKY U JICYCHUS TeHETUYECKUX
OoJsie3Hel. MeauKo-TeHEeTUYEeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JemoHncTpanum:

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

Tabmuet u cxembl:  «MOHOTMOpPHIHOE ~ CKpeIIMBAaHWE H  €ro
HATOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHHS] M €ro LHUTOr€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeluBaHUEY,
«lluToNornyeckre  OCHOBBI  JTUTHOPUIAHOTO  CKpenIuBaHus»,  «Meho3y,
«B3aumonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HEeTMYecKue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HaCIEHOBaHUS,
CUEIJIEHHOTO ¢ TmojoM», «KapuoTuIbl YeloBeKa W KUBOTHBIX», «BuIbl
W3MEHYUBOCTHY, «MoaudukarmonHas W3MEHUYUBOCTHY, «HacnepoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs: U3MEHYUBOCTD.

OGopynoBanue: MoJenu-anmiukanun «MOHOTUOpUIHOE CKpElIMBaHUE,
«Hemonmunoe momuHupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct
XpPOMOCOM», MHKPOCKOII W MHKpompemnapaT «Jlpo3odpunay (Hopma, MyTanuu
(bopMBI KPBUIBEB U OKPACKH Tena), repobapuii «I'opox moceBHOW.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabota No 5. «/3ydeHwe pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUTHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIIPETapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauuKaIMOHHON N3MEHUYNBOCTH,
MIOCTPOECHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOWD.



JlaGopatopHas pabota Ne 7. «AHanu3 myTanuil y npo30(uisl Ha TOTOBBIX
MUKpOTIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocTaBieHWe W aHAINW3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa W MPOIECC. 3apOXKICHUE CEJICKIUU U JOMECTUKAIIUS.
Yyenne H. U. BaBunoBa o0 T1eHTpax TMNPOUCXOXKACHUS W MHOT0O00pa3us
KYJbTYPHBIX pacTeHUM. LIEHTpbl NPOUCXOXKAECHUSA JOMAIIHUX >KUBOTHBIX. COpT,
OpO/1a, ITAMM.

CoBpeMeHHbIE METOIbI CeleKIUU. MacCoBbI U MHAUBUAYAIBHBIN OTOOPHI B
CENEKIIMU pPACTEHUM M KUBOTHBIX. OLIEHKa JKCTepbepa. bImM3KopoacTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIMHT.
Otpanénnas rtulOpuausanus U €€ ycnexu. VCKyCCTBEHHbIM MyTareHe3 W
MOJy4YEHUE TONUIUIONAO0B. JIOCTMKEHHS CENEKIMM PACTEHHUM, »XUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTrexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHXEHEpPHUs. ITarbl
co3ganusi pexomOunantHon JIHK wu Tpancrennnix opranu3zMoB. Kierounas
uHxeHepus. Kiietounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUMN.
KiioHupoBaHue BBICOKOMPOJYKTUBHBIX CEIHCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Dkoyioruueckue W dtuyeckue  npobmemsl. MO - reHeTruyecku
MO (ULIMPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabnupl u cxeMbl: KapTta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHui», «[lopoasl TOMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacreHunity, «OtmanéHnas rudpuausanusy, «Padotel akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OObeKThl OHOTEXHOJMOTHM», «KileTouHbIE KYyJIbTypsl H
KJIOHUpOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O06opynoBaHue: MYJISDKH TUIOJ0B U KOPHETIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOIBI W JIOCTHXKEHHUS CEJEKIMM PACTCHUU H
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIHIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBIM ~ YYaCTOK, B TEIUIMYHOE XO3SMCTBO, Ja0OpPATOPHUIO
arpOyHUBEPCUTETA WIK HAYUYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBOJIOIIMOHHAA ONOJIOTHSA.



[IpeanocbuUlkKM BO3HUKHOBEHMS 3BOJIOLHMOHHON TEOPUH. DBOJIIOIMOHHAS
TeopHst U €€ MeCTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJOLMU. [laneoHTONMOTHYECKHE: TMOCIENOBATEIBHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTMYECKOW JICTOMMCH, TEpPEXOJHbIe (OPMBI.
buoreorpadudeckue: cxoncTBo U paznuane GayH u GhJIop MaTEPUKOB U OCTPOBOB.

OMOpHONOrMYecCKre: CXOACTBA M pa3iuyuusi SMOPHOHOB pa3HBIX BHJIIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHMYHbBIC, AHAJIOTMYHbIE,
pyAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTell y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IlpeanochUlkM BO3HUKHOBEHHUSA
JapBUHM3MaA. J[BIKyIIME CHUJIBI 3BOJIOUMU BUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEeIeiIEHHAass W3MEHYMBOCT,
O0opb0a 3a CyIleCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBostonus. [lomymnsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBuxyue cuibl (pakTopbl) 3BOJIIOLMHA BUJIOB B mpupoje. MyTallMOHHBIN
Ipolecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lOMyNsLIMOHHBIE BOJHBI U JIped
reHoB. M30y1us 1 MUrpanusi.

EcrtecTBeHHbII 0TOOp — HamnpaBisgiomuii Qgakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3ynibTar 3Bodtonuu. Ilpumeps
MPUCTIOCOOJICHHUI Y OpraHu3MoB. ApoMopd03bl U HAHOATATITAIIIH.

Bun wu  BugooOpazoBanue. Kputepum Buzpa. OcHOBHbBIE  (POpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYECKoe.

Maxkpossomonust.  PopMbl  3BOTIOLUMU:  QUIETUYECKas, JAUBEPreHTHasd,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BOMIOIMUH.

[IpoucxoxeHrue OT HecleUUaTu3UupOBaHHbIX NpeakoB. [Iporpeccupyromias
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCTpanuu:

IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mrosiep, A. H. CeBeprios.

Tabnuibl U cxembl: «Pa3BuTHE OpraHNYecKOro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cymectBoBanne», «EctecTBeHHbIil 0TOOPY», «MHOrO0Opa3mue COpTOB PACTCHUIY,
«Mmuoroobpasue opoJ JKUBOTHBIX), «Tormynsmmy, «MyTannonHas
U3MEHYUBOCTB», «Apomopdossl», «Mnumoananrtamum», «OOmas aereHepamus,
«/IBmKymme cunbl dBomonun», «Kapra-cxema wapuipyrta nytemectBus Y.



JHapsuna», «bopbba 3a cymectBoBaHue», «IIprucrnocoOIeHHOCTh OPTraHU3MOBY,
«I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PAa30BAHUE).

ObopynoBaHue: KOJUIGKIIMSI HACEKOMBIX C Pa3IMYHBIMH THIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Koyuiekius «[Ipumepsl 3alUTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIIPaBJICHUS BOJIIOIUNY, O0BEMHAS MOJEIb
«CTpoeHrE TOJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuyeckass kapra wwupa, KoUIeKIus «DOpMBI COXpaHHOCTU
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», wojnenb ammmkauus «llepexpéct
XpOMOCOM», BIaXHble TpenapaTel «PasButne Hacekomoro», «Pa3Butue
JATYIIKWY, MUKponpenapart «Jpo3oduna» (Hopma, MyTarud (GOpMbI KPbUILEB U
OKpPACKH Tena).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas padota Ne 2. «OnucaHue npucnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4Hble TpPEACTABICHUS O 3apOXKICHHM XW3HU. HayudHble rUmoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMHs. XHUMHUYEcKas
HBOMIONUS. AOHMOTEHHBIM CUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTATIBHOE TTOATBEPKACHUE XUMAUECKOW IBOMIOIMA. HavanbHbie 3Tamsl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHME MPOTOKJIETKU. llepBble KIETKM W HX SBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYHI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
npotepo3oiickas dpbl. l[laneo3olickas spa u €€ mnepuoibl: KEeMOPUKUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUN, KAMEHHOYTOJIbHBIN, [IEPMCKHUHU.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas 3pa W €€ mnepuoAbl: MaJCOT€HOBBIM, HEOTCHOBBIN,
AHTPOIIOTE€HOBBIM.

XapakTepucTUKa KiIMMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [l0osiBJIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak oTpaxeHue »3BoJitouud. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUs KaK Hayka. Pa3Butue nmpeacTaBieHHil o
IIPOUCXOXKJIEHUN YeroBeka. Meroasl HM3ydeHHs aHTpornorenesa. (CxojacrtBa u
pa3lInyus YeI0BeKa U )KMBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHHUE YEIOBEKA.



HBuwxynme  cuibl  (pakTtophl) — aHTpomorenesa.  HacnmeactBeHHas
U3MEHYMBOCTb M €CTECTBEHHBI 0TOOp. OOIIeCTBEHHBI o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUICHHE, PEYb.

OCHOBHBIE CTA/IUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxoasuui, YenoBek HeaHACPTAIbCKUN, YenoBek
pazymHblii. Haxonku MCKOmMaembIX OCTaTKOB, BpPEMSl CYIIECTBOBAaHHSA, 00IacTb
pacmnpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3Tra, 00pa3 KU3HH, OPY AU

UYenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOUJIHASA
(eBpaszuiickas),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHasi),  MOHIOJIOMAHAS
(a3uaTcko-amepuKkaHckasi).  UepTbl  MPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHS. EIMHCTBO 4YemOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3aukHoBeHme ConaHEUHON cHUCTeMbl», «Pa3BuTuhe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckas kiertka», «COBpeMEHHas CHCTEMa OPraHWYECKOIO MHUPAY,
«CpaBHEHHE aHATOMHMUYECKHX 4YEepT CTPOCHHUS 4YEJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJICOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moan», «lpeBHue moam», «llepBbie
COBPEMEHHBIE JI0N», «HemoBeuecKrue pacs».

O6opynoBanue:  mynsiku — «lIpoucxoxaeHue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAaHbOHIIA), CIECNKUA WU
M300pKEHHUSI KAaMEHHBIX OpYyJIud NEepBOOBITHOIO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyoumsa, ckpebna), TreoXpoHoJoruueckas TaOnuIa, KoJuiekuus «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

[Ipaktuueckast pabota Ne 1. «/3yyeHue MCKOMAaeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUICKIUSX).

DKCKypcusi «DBOJIIOIUS OpraHUYecKoro Mupa Ha 3emiie» (B €CTEeCTBEHHO-
HayYHBIN WIN KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYysKamoias cpeaa.

DKOJIOTHS KaK HayKa. 3aJa4 U pa3Jiesibl SKOJIOTHH. MeTOoIbl SKOIOTHYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYyIHAs, MOYBEHHAs,
BHYTPUOPTAaHU3MEHHAS.

Okonoruueckne (dakTopel. Knaccudukamuss sKogorudeckux (HaKTOPOB:
abnoTtuyeckue, OWMOTHMYECKHUE U AaHTPOIOreHHble. JleMCTBUE HKOIOTHYECKUX
(GhaKkTOpOB Ha OPTaHU3MBI.



Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXHOCTh. DOTONEPUOIN3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMOICHCTBUU:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyajiu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAuY€HHE OWMOTHYECKUMX B3aWUMOJCHCTBUW [UJISl CYIIECTBOBAHMS
OpPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJOTUYECKUE XapAaKTEPUCTUKU momyysinud. (OCHOBHBIE IOKa3aTENH
MOMYJISIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOIMYJISILUA U €€ PeryJssusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmunpl u cxemsl: kapTta «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUs
opraHusMoBy», «®doronepuoauszm», «llonmymsum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MOMYJISAUUNA UHPY30puu-Ty penbkny», «[luiesbie nenm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH pacTeHUM U3
Pa3HbBIX MECT OOUTAHUY.

JlabopaTtopHas pabota Ne 4. «BiusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckast padota Ne 2. «Ilomcy€T MIOTHOCTH MOMYJSIUNA Pa3HBIX BUIOB
paCTEHUID.

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4eCKHE CHCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OMOLEHO3a: BUAOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3U B
ouoneHose.

Okoyoruyeckne cucrembl (dkocucteMbl). [lonsTne 00 »sKocucTemMe W
ouoreoneHoze. @OYHKIMOHAIBHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckne (muiLEeBbIE) YPOBHU HKOCUCTEMBbI. [luileBble LENU U CETH.
OCHOBHBIE TIOKa3aTeNIM HSKOCUCTEMBbI: OHOMacca, MNPOAYKLHUA. DKOJIOTUYECKHUE
OUPAMUIBL:  TPOAYKIMHM, YHUCIECHHOCTH, Ouomacchl. CBOHCTBAa 3KOCHUCTEM:
YCTOMUYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOWHOTO
VI [IAPOKOJINCTBEHHOTO JIECA.

AHTPOTIOTEHHBIE ~ IKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe v X035HCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpa3zue kak QakTtop ycToluMBocTH 3KocucteM. CoxpaHeHue
OHOJIOTMYECKOT0 pazHooOpasus Ha 3emie.



VYuenue B. U. Bepuanackoro o 6mocdepe. ['panuiibl, coctaB u CTPYKTypa
onoceprr. JKuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OMOchepb Kak
rI100anbHOM 3KOCHCTEMBI. JlMHAMUYecKoe paBHOBECHE W OOpaTHas CBsA3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOT€OXMMHUYECKUE IIUKIIbI 3JIEMEHTOB (yTiepo/a,
a30Ta). 30HATBHOCTh Onocdepbl. OCHOBHBIC OMOMBI CYIITH.

YemoeuecTBO B Onochepe 3emin. AHTpOTOreHHbIE U3MEHEHHS B Orocdepe.
['o6anbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHMe PUPOIBI u YeJI0BEUYECTRA. Coxpanenue
Oropa3zHoo0Opasusi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA palliOHATBHOTO
yOpaBJIEHHUs] MPUPOJHBIMU pPECypcaMM M HX HCHOJNb30BaHUE. JlocTuxkeHus
OMOJIOrMU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

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

Tabmuupbl u cxemsl: «llumesbie nenmw», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiecTBa», «llenmn nuTanusy, «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jjeca», «buoueHo3 Bogoéma», «ArponeHo3», «lIpumepHbie
aHTPONOT€HHbIE  BO3JCHCTBUS Ha NpUPOAY», «BaxHellme HCTOYHUKH
3arpsi3HEHHs] BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHeiIIass cocTaBisiomas
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBsiid 3¢ dexT», «DaKkTophI
pPaJIMOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ounocheps»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopoT yriepozaa B Ouocdepe», «Kpyropopot azoTa B Ipupoae».

OO6opynoBaHue: MoJeNb-anmuidKanus «TunuuHable OWOILIEHO3bD», TepOapuid
«PacTtutenbHble coo01IecTBaY, KoJUleKuun «buoienos», «Bpenurenn BakHEUIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuM U KOJUIEKIMM pAacTeHUH W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HbIM SKOJIOIMUYECKUM IpylraM OJHOTO BHIA,
Kpacnas knura Poccuiickoit ®enepaunu, u300pakeHUs OXpaHSAEMbIX BHUIOB
pAaCTEHUH U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBLIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCS POCCUICKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHMX YOEXIEHHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHS OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM YCTAaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pEe3yNbTaThl OCBOEHUS mpeamMeTra «buonorus» noCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpMaMH
MOBEJCHUSI W CIOCOOCTBYIOT TIpOIleCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEHW TMO3WLHUU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY MOKOJCHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOrO OTHOIIEHUS K KYyJIbTYpPHOMY HACIEIUI0 U
TPAAUIHUSAM MHOTOHAILMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXarUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buomorusy
JIOJKHBI OTpa)XkaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIIUXCsl PyKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITA W OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIbHOIO
OTHOUIIEHUS! K MHEHHUIO OIMOHEHTOB IMpHU OOCYXIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHMBATh BKJIaJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJIOTMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)K€HHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMHu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAaHKE YMOLIMOHAIHOTO BO3IEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIaX HMCKYCCTBa, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBA TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HMHIWBUIYATBHOTO W  KOJJIEKTUBHOTO
0€301acHOT0 MOBEJCHHS B CUTYAIHSIX, YTPOKAIOMINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/y, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00uE;

TOTOBHOCTh K AKTUBHOW JEATEIHHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TaKYIO IESITEIbHOCTD;

UHTEpEC K pa3Nu4yHbIM cdepaMm mpodeccCHoHATbHON IesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun | pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0 W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH II€JIeCO00pa3HOe OTHOIICHHWE K TPHUPOJe KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TOCTYNKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYIKAIOIIEN CPEBI;

OCO3HaHHWE TJI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIieM W MyTed ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsI TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE  HENPUATHE JEWCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaAOIIEH
MPUPOIHON Cpejlie, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN JIEATEIbHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOI'O Ha JUajore
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH W MIO3HAHUS MUPA;

MOHMMaHUE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXaIoIeM MHpPE KaK O €IMHCTBE IMPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS IPUPOITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, TTOMCKA MyTEeW BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (OPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpPYyEMO
MIPU U3Y4YE€HUU OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUPA M MPOUCXOASANINX B HEM W3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOYCHHUSI HAa OCHOBE HAayyHbIX (PakToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, T'OTOBHOCTh OCYIIECTBIISThH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM MO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoOro npeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOUIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaKAOLIUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeHU(PHUKY METOIOB TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAaONMIOJIEHWe, HM3MEpPEeHHe, HKCIEPUMEHT W JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), oOecreunBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMHM OOYYalolUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs HCIIOJIb30BaTh OCBOECHHBIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS WM  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEJIbHON 1 COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yibTaThl OCBOEHHSI IMPOTPAMMBl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE e CTBHA:

CaMOCTOSITENILHO  (OpPMYyJIHUpPOBaTh M aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM NTPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCu(pUKaluu, 0000IICHUS), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MTOHATUSMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Uil 00bsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCYKIEHUs (MHIYKTUBHBIE, IEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUW B M3y4aeMbIX OMOJOTMUYECKHUX OOBEKTax, a



TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIIeHUs MPOOJIEMBbI ¢ YYETOM aHaIu3a HMMEIOIIUXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOIO B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIAJI€Th HABBIKAMH Y4E€OHO-HCCIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(opMHUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

aHANIM3UpOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JaCTH
KU3HEIEATEIIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OPUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OLICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyITUPOBATh 3aNPOCHl U MPUMEHATH PA3TUYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJHEHUSI YUYeOHBIX
3ajiay;

puOOpeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KyJIbTYpy aKTUBHOTO MCIOJIB30BAaHUS PA3IHMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOPMYJIbI, ab0peBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pAaclO3HAaBaHWS W 3aMATHl  WHOOpMAaIH,
MH(GOPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenme:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKyCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyITupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI U pelIeHUU OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHM C y4&€TOM OOIINX
WHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ ITOCTHXEHUIO: COCTABIISITH IUIAH JCHUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO YYaCTHHKA KOMAaHIBI B
OOIIHiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS JUIA BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JEATECIbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATBh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQUIeKCHH AJisi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl APYTMX [PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE Ceds U IPYTrUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupuyeckue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3OBaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJIYYEHHUIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3MYHBIX YUEOHBIX CHUTYaIUsAX, & TAKKE B PEabHBIX
JKU3HCHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABIECHBI IO T0J1aM 00YUYEHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHHUs ydeOHOro mpeamera «buomnorus» ¢ 10
KJjlacce NOJDKHBI OTPAKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YYEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKpbIBATh COJEpkKAHUE OWOJOTMYECKUX TEPMUHOB U TOHSITHUI:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0oOMeH BeEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssiuus), YpOBHEBasi OpraHu3alis KUBbIX CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHWE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JOTMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LIEHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pactenuii H. M. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEIYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOJyYEHHBIX



pE3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M MPEBPALICHUS] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LEeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPYXaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPY KAIOIIEH
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE TE€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI JIJIsl MpEJCKa3aHUsl HAacJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M MpPaKTUYECKHUe padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HH(GOPMALUIO
OMOJIOTMUECKOTO  COJIEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHbIE M YCTHBIE COOOLICHMS,
00001ass 6noIoTHUecKyr0 HHGOPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALNS, TeHO(DOH, SBOMIOIMS, ABIKYIINE CUJIbI ((haKTOPbHI) HBOJIOLUH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,



DKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHThI, e  IUTaHU,
AKOJIOTHYECKas TpamMua, OMoreoreHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEeOpuH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBiIeHUN U
nyteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIAaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IEHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHHUM, OpraHu3alus U MPOBEJCHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXIy HWCCICIyEeMbIMH BEIIMUYMHAMU, OOBSICHEHHE IOYYSCHHBIX
pE3yIbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHSATHH, TEOPHA W 3aKOHOB, YMCHHUC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHJIOB, TMOMYJIAINHA, TPOAYIEHTOB, KOHCYMEHTOB, pPEIyIICHTOB,
OMOreolleHO30B U HDKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB UM OHUOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl MPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsi U 3JI0POBbS
OKPY>KaIOIINX JTFO/IeH, COOII0IEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYIKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pallOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE peniaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMaxX (LIeTH MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OpATOPHBIE M TpPaKTUYECKUe padoThl, COOMIOAThH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYIHO-TTOMYJIIPHBIC
Matepuasbl),  paccMaTpuBaTh  IJ100abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE TMCHMEHHBIC M YCTHBIE COOOIICHHUS,
00001mast 6noIoTHUecKyr0 HHGOPMAINIO W3 HECKOIBKUX HUCTOYHUKOB, TPAMOTHO
UCIT0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHUe pa3iesioB H TeM uudpoBbIe
Ne n/m P Konrposnbubsie  IlpakTuueckue (upp )
NMpPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypcebl
but6mmoreka [IOK
1 broorus kax rayxa 2 05 https://m.edso0.ru/7f41c292
2 JKuBble CHCTEMBI M X OpraHu3aIus 1 bubmmorexa [JOK
p H https://m.edso0.ru/7f41c292
. bubmuoreka [{OK
3 XVMHUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 httns://m.edsoo.ru/7f41c292
bubnunorexa LIOK
4 KuznenesTenbHOCTh KIETKU 6 https://m.edsoo.ru/7f41c292
Pa3mMHOXEeHNE ¥ HHIMBUIYaIbHOE PAa3BUTHE bubnmnoreka [JOK
5 ) 1
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M UBMEHUYUBOCTh 8 15 bubnuoteka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
- Cenexkuust oprann3MoB. OCHOBBI 3 1 bu6nuoreka [IOK
OMOTEXHOJIOTHHI https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
8 P 1
C3CPBIHOE BpEMA https://m.edso00.ru/7f41c292
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4




11 KVIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgpossbie)
Ne ni/m Konrpoabnubsie IIpakTHyeckue
NPorpamMmMbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcsl
bubnunoreka [JOK
L IBOITIOLHOHHAA OHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubmuoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Opranu3Me! H OKpyAaiowas cpena > https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo0011ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 1 https://m.edsoo.ru/7fALecTA
but6mmoreka [IOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 1 2.5







HOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Koutpoapupie  IMpaxruyeckue u3ydeHusi  oOpa3zoBaTe/bHbIE
padoThI padoThbI
pecypcsl
bu6mmoreka [IOK
1 buosnorus B cucreMe Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUA KUBOM TPUPOIBI.
[TpakTrueckast pabora Ne 1
2 «Vcnonb3oBaHue pa3IMuHbIX 1 0.5 bubmmorexa [OK
https://m.eds00.ru/863e6122
METOJIOB MPHU U3YICHUU
OMOJOTUYECKIX 0OOBEKTOBY
3 buonornueckue cucTeMsl, IPOLECCH 1 bubnmoreka [JOK
1 UX U3yUYCHUE https://m.eds00.ru/863e6564
4 Xumuueckui coctaB KiIeTku. Bonga u 1 bubnmoreka [JOK
MUHEpaJIbHBIE COIU https://m.eds00.ru/863e674e
bubmuorexa [JOK
5 Benxu. CoctaB u ctpoenue 0eKoB 1 httos://m.eds00.ru/863e6b72
DepMeHThI — OHOJIOTUYECKHE
KaTanm3aropsl. JlabopaTtopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmoreka [JOK
KATAJINTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIH KaTajasbl)»
bubmuoreka [JOK
! YraeBopet. Jumm s L https://m.eds00.ru/863e6870




bubmuorexa [JOK

8 Hyxientossie kuerors!. AT® https://m.edso0.ru/863e6d5c
9 Hcropus n meTons! n3ydeHus bubnuoreka [IOK
kietku. Knerounas teopust https://m.eds00.ru/863e6e88
10 KneTka kak nenoctHas xuBas
cucTema
CtpoeHune 3yKapuoTUYECKON KIIETKH.
JlaGopaTtopHnas pabota Ne 2
«3y4yeHue cTpoeHus KJIETOK bubnnorexa [HOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 05 https://m.edso00.ru/863e6ff0
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIMCAHUE»
bu6mmoreka [JOK
12 OOMeH BeleCTB MM META00IN3M httos://m.edsoo.ru/863e766¢
bubmuoreka [JOK
13 Potocitnres. Xemocuirres https://m.eds00.ru/863e7c98
. bubnmoreka [JOK
14 DHepreTiieckui 0omen https://m.edso0.ru/863e7aae
JKu3HeHHbIN UK KISTKU. [{enenue
KJeTku. Muto3. JlabopaTopHas Bu6morexa LIOK
15 paborta Ne 3 «HabOmonenue Mmuto3a B 0.5 httos://m.edsoo.ru/8637dcA
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpEnapaTax»
buocuntes 6enka. Peakuus bubnmoreka [JOK
16
MaTpUYHOIO CUHTE3a https://m.edso00.ru/863e796e
bubmuoreka [JOK
17 Tpancisiuus — buocunres benka https://m.edso00.ru/863e796e
18 Hexnerounsie hopmbl )KU3HE — bubnnorexa [JOK




BUPYCHI

https://m.edsoo.ru/863e7540
bu6mmoreka [IOK

19 @opMBI PA3MHOKEHUS OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
N bubnuorexa [JOK
20 Meitos https://m.edso0o.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJTOBBIX
KJ1eTOK. OII0I0TBOPECHHE.
91 JlaGopatopHas pabota Ne 4 05 bubnnorexka [JOK
«3y4yeHune cTpoeHus MOJIOBbIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
99 NunuBuyansHOE pa3BUTHE bu6mmoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnmoreka [JOK
HACJICICTBEHHOCTH W N3MEHUYNBOCTH https://m.edso00.ru/863e862
3aKOHOMEPHOCTH HACIEAOBAHUS
24 pU3HAKOB. MOHOTUOpUAHOE bubmmorexa LIOK
https://m.eds00.ru/863e8878
CKpEIIUBaHNE
UTHOPUJIHOE CKpEIIMBaHUE. 3aKOH
25 i[GSaBI/II::I/IiL/[OFO H;():HL:ILOBaHI/ISI bubmnorexa [IOK
https://m.edso00.ru/863e89a4
MPU3HAKOB
CrerieHHOe HaclleIOBaHUE
npu3HakoB. JlaboparopHas pabota
Ne 5 «M3yuenue pe3ynbTaToB bubnunoreka [HOK
26 0.5
MOHOTHOPUIHOTO U TUTHOPUIHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBAHUS Y IPO30(IIIBI HA
TOTOBBIX MUKpOIIpEnapaTax»
27 I'eneruka mmona. Hacinenosauue bu6mmoreka [JOK




IMMPU3HAKOB, CHCIIJICHHLIX C I1OJIOM

N3menunBocTh. Henacnencreenuas
M3MEHYUBOCTh. JlabopaTopHas

https://m.edso00.ru/863e8c60

pabota Ne 6. 3yuenue bubnnorexka [JOK
28 . 1 0.5
MO (PUKAITMOHHON U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO Psiia U
BAPUALIMOHHON KPUBOI»
HacnencTBenHast ”3BMEHYUBOCTb.
29 JlaGopatopHnas pabora Ne 7. 1 05 bubnnorexka [JOK
«AHanmu3 MyTaluii y 1po30(huis Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»
bu6mmorexa [IOK
30 Teteriia wenosexa L https://m.eds00.ru/863e8d78
PesepBHsiit ypok. O6o01IeHHE 10
31 teme «HacnenctBeHHOCTH U 1
M3MEHYUBOCTbH OPTraHU3MOBY»
bu6mmoreka [IOK
32 Ceneiuus kax Hayka i npotece L https://m.eds00.ru/863e9214
33 MeTo/ bl U IOCTHKEHUS CENTeKIINU 1 bubmuorexa [JOK
pPacTeHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHoI0rus Kak oTpacib 1 bubnmoreka [JOK
MPOU3BOICTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tewa ypoxa Beero Kontpoabneie  IpaxTuyeckue u3ydyeHusi  obOpa3oBaTeJIbHbIE
padoThI padoTbI
pecypchl
1 DBOJIIOLMS U METOJIbI €€ U3yUYEeHUS 1 bubmmorexa [TOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3Buths NpeacTaBiIeHUN 1 bubnnorexa [JOK
00 3BONIOIUU https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Mitipooposmions L https://m.edsoo.ru/863e9cle
[Tomymnsmus Kak JIeMeHTapHas
S/IMHHIIA BUJIA H SBOJTFOIIHH.
4 JlaboparopHas padota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOp(}oTOrHIecKOMY KPUTEPHIO)
5 JIBrOKy1IHE CUITBI (3JIEMEHTApHBIC 1 bu6mmoreka [IOK
(hakTOpbI) IBONTIOINH https://m.edsoo.ru/863e9da4
. bubnmoreka [JOK
6 EcrecTBennslii 0TO60p 1 €ro GopMbl 1 httos://m.edsoo.ru/863e9edo
Pe3ynbTaThl 3BOIIOLNN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnunoreka [HOK
pabora Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCHUTEIILHOTO XapaKTepay
3 Hanpasnenus u nytu 1 bubmmoreka [JOK

MaKpO3BOJOIOUHA

https://m.edsoo.ru/863e9cle




H606paTI/IMOCTB 3BOJIIOIIUH

Ucropust sxu3uu Ha 3emiie 1 METObI

10 "
e€ u3yueHus
11 I'unoTressl MPOUCXOKIACHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnnorexa [JOK
Iepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PaCTHTENHHOTO U KUBOTHOTO MHpA.
13 [TpakTuyeckas padora Ne 1 05 bubnnorexa [HJOK
«M3y4yeHne UCKONaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHHId U KUBOTHBIX B
KOJUIEKIIUSX
14 CoBpeMeHHas cuctema bubnnorexa [JOK
OpraHn4eCcKoOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLIMS YeJIOBEKa (AaHTPOMNOTEHE?) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBroxymme cuiibl (pakTopsl) bubnnorexka [HJOK
AHTPOTOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLUN
YeJioBeKa
18 UYenoBeyeckue pacsl U MPUPOIHBIE bubnnoreka [HOK
aZanTalnuy 4eI0BeKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O6001IeHHE 10
19 TeMe «BO3SHUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl 0O0MTaHUS U SKOJIOTUIECKHE bubnnorexa [JOK




(bakTopbl

AbGunotnyeckue GaKkTopEI.
JlaGopatopHnas pabota Ne 3.
«Mopdomnoruueckre 0COOEHHOCTH

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

bubmuorexa [JOK

22 PACTEHIH 13 PASHbIX MECT 05 https://m.edsoo.ru/863eb10e
obutanusy. JlabopatopHas paborta
Ne 4. «BnusHue cBeta Ha pocT U
pa3BHTHE YEPEHKOB KOJICYyCa»
bu6mmoreka [JOK
23 buornieckie dakTopet https://m.eds00.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nomyssun. [Ipaktudeckas pabota
24 Ne 2 «IToacyér IIOTHOCTH 0.5
TIOTYJISIMI pa3HbIX BUIOB
pacTeHuin»
o5 Coo0riecTBa OpraHu3MOB — bubnmoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKHNE CUCTEMBI bubmuorexa [JOK
(?KOCHUCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE MOKA3aTeNN IKOCUCTEMBI.
27 DKOJIOTHYECKHE MUPAMUJIBI. bubmmorexa LIOK
_ https://m.edso0o.ru/863eb5fa
CaoiictBa 3Kocuctem. Cykieccust
28 [IpupoiHbIE S5KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rinobanpHas bubnmoreka [JOK
AKOCHCTEMA 3eMJIU https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS bubnnoreka [HOK

o6uocdepsl

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




32 YenoeuecTBo B Orochepe 3emnu 1
33 CocymiecTBoBaHUE TTPUPOIBI U 1 bubnuorexa [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O000IICHHE TEMBI
34 «Co0011IecTBa 1 3KOJIOTUICCKHEC 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 5

[TPO'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

* buonorus, 10 xknacc/ [laceunuk B.B., Kamenckuii A.A., Pyouos A.M. u nip.;
ITon penakuueit [laceunuka B.B. AxkimonepHoe o61miectBo «M3narenbeTBo
«IIpocsemienne»

* buonorus, 11 xknacc/ [Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u nip.;
[Tox penakuueii [Taceunuka B.B. Akimonepnoe o6iectBo «M3marenscTBo
«IIpocsemenue»
buonorusa. O6mas 6uosnorus. 10 kiacc. ba3oBslil ypoBeHb. ABTOPBI
B.1.CuBornazos, .b.Aradonora, E.T.3axaposa,3parensctBo Apoda,2020

roJ

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA
buonorusa. O6mias 6uonorus. 10-11 k1. Meronuka. ba3oBbiii ypoBeHb.

BEPTUKAIJIb. (®I'OC).

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://bio.1september.ru/; http://www.sbio.info/;https://drofa-
ventana.ru/catalog/predmet-biologiya_umk-liniya-umk-v-v-pasechnika-

biologiya-5-9/2DOWNLOAD=Y



