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HOACHUTEJIBHASA 3AIIUCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYID OCHOBY IS
ompenesieHus] TOoAX0J0B K (OPMUPOBAHUIO COJEpkKaHUA Y4eOHOro mpeameTa
«buonoruss» cocraBwiM: KoHUeNnTyaidbHble nonoxkeHus PIroOC COO o
B3aUMOOOYCIIOBJIGHHOCTU  IIeJIeH, CcoJiepKaHus, pe3yJdbTaTOB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENsIX U
MIPUHIIMAIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
ob1ero oopazoBanust B Poccutickoit deepannu, a TakKe MOJIOKEHUS O Crielu(uKe
Ouosioruu, €€ 3HAYCHUUW B TIO3HAHUM JKUBOM MPUPOABI U OOECICUCHUU
CYILIECTBOBAHUSI YeJioBeYecKoro oomiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
ompeJiesieHbl OCHOBHBIE ()YHKIIUU TTPOTPaMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma no 6uonoruu 1aét nNpeacTaBiIeHue O Lelsx, 00 001Iel cTpareruu
00y4eHU s, BOCITUTAHUSI U Pa3BUTUS 00YUaIOIINXCS CPEACTBAMH yUeOHOTO IIpeIMeTa
«buonorusy», onpenenser 00s13aTeNbHOE MPEAMETHOE COJAEPKAHUE, €r0 CTPYKTYPY,
pacnpenenieHue Mo paszjeliaM M TeMaM, PEKOMEHIYEeMYIO IOCJeI0BaTeIbHOCTh
U3y4YeHus y4eOHOro Marepuasia ¢ y9€TOM MEKIPEIMETHBIX U BHYTPUINIPEIMETHBIX
CBs3€H, JIOTUKH 0Opa30BaTENBbHOTO IPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
00yJaromuxcs.

B nporpamMmme o 6100THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUJIOB yueOHO-TI03HaBaTEIbHOM
NEeATeIbHOCTH/YUEOHBIX JCHCTBUA OOYYaIOMIMXCS IO OCBOCHHUIO COJICpIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonoruu (10—11 kmaccel, 6a30BbIH ypOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUU OWOJOruu, Ojarojapss 4emy B He
NPOCMAaTpPUBAETCA HANpPABICHHOCTh HA Pa3BUTHME 3HAHUM, CBS3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHHUI O 3I0POBOM
oOpa3e XU3HM U OEpEeKHBIM OTHOIIEHHUEM K OKpYKAIOMIeH NPHUPOTHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOMIEOMOIOTHYECKUX TEOPHH, a TaKkKe 3HAHWH O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PAaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM JKU3HU JJISl PEIICHUS MPUKIIAIHBIX 33724, B
TOM 4YHuCJe: MPO(UIAKTUKN HACIEICTBEHHBIX 3a00J€BaHUM YEJIOBEKa, MEIUKO-
TeHETHYECKOT0 KOHCYJIbTHPOBAHUS, 000CHOBAHUS SKOJIOTUUECKH IETIECO00pa3HOTO
MOBEJICHUS B OKPYKAIOIIEH MPUPOJHOW CpEeAe, aHaIu3a BIIUSHUS XO3SMCTBEHHOU
NEATEeNIbHOCTU YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
Ycunenne BHUMaHWS K TPUKIATHON HAMPABICHHOCTH YYEOHOTO TpeaMera



«buonorus» NpoANKTOBaHO HEOOXOIUMOCTHIO 00€CTIEUEHUs YCIOBUH JUIsl pEILICHHUS
OJIHOM M3 aKTyalIbHBIX 3aJa4 IIKOJIBHOIO OMOJIOTMYECKOro oOpa3oBaHus, KOTOpPas
npeanoiaraer GOpMUPOBAHHE Yy OOYyHAIOUIUXCA CIIOCOOHOCTH aAalTHPOBATHCA K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpenHero ooOmero 0o0Opa3OBaHMs 3aHUMAET BaXKHOE
Mecto. OHa obOecrnieunBaeT (QopMUpPOBaHUE y OOYHYAIOIIMXCA MNPEACTABICHUH O
HAay4YHOM KapTHUHE MHUpA, pacliupseT U 0o0oOUIaeT 3HAHUSA O KMBOM mHpupone, eé
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd WU 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POpMUpOBaHMS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, IKOJIOTMYECKOI0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  00pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydyenne 6monorun oOecrneynBaeT yCJIOBHUS It (OPMUPOBAHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIMOHHBIX W HMH(MOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, PUZUKHU, XUMUU U
reorpa¢uu. Has3BaHHBIE NOJOKEHUS O IMpeIHa3HAYeHUH Y4eOHOro IpeaMera
«buonorus» cocTaBUIM OCHOBY Uil OIPENENIEHUS MOJIXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COAEpXkaHMsl, IPEICTAaBICHHOIO B IPOrpaMMe II0
ouosoruu.

OT100p conepxanus yueOHoro npeamera «buosorus» Ha 6a30BOM ypoBHE
OCYILECTBIEH C MO3UIHMHM KyJIbTypocOOOpa3HOTO MOJXOAa, B COOTBETCTBUH C
KOTOPbIM O0yuyaromuecss JODKHbI OCBOMTH 3HAHUS M YMEHHUS, 3HAUMMBbIE JIS
(GopmMupoBaHusl 00ILIEH KyJIbTYypbl, ONpEACIAIONME aJeKBAaTHOE IOBEICHHE
YeJI0BEKa B OKpY Kalollled MPUPOIHON cpelie, BOCTPEOOBAHHBIC B MOBCEIHEBHOM
KU3HU U TpaKTUYecKoil aesrenbHocTH. Oco00oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUsA, KOTOPhIE CIyXKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOoro 00pa3oBaHuUs.

CrtpykTypupoBaHHue coAepX aHHs y4eOHOro Marepuaga B IPOrpaMMe IO
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIIEYIOIIME COJAEpKaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
HAay4YHOIo No3HaHus», «KieTka kak Ouosiormueckas cucrema», «OpraHu3zM Kak



Oouonornueckas cucremay, «CucremMa U MHOroo0Opasne OpraHHMYeCKOro MHUpay,
«IBOTIONHMS KUBOU MIPUPOIB», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOyYalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHATBLHOU
OpraHu3alMyi JKUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEWCTBUH B OTHOILIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro rnpeamera «buonorus» Ha 6a30BoM
yYpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYarONIUMHUCS CUCTEMbl 3HAHUM O OMOJOTUYECKUX TEOPUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiiax, CIy>KalluX OCHOBOM
U1t OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpPa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 yPOBHSI OpraHU3aIluH, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHaldu3a JaHHBIX O MyTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, WJACH W TOAXOJOB K H3YYCHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJIEHHE Y OOydYarIuxcs oOmedl KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpA KUBOW MPUPOJIbl HA OCHOBAHUM 3HAHUM U OTIBITA, MOJYUYCHHBIX IIPU U3YyUCHUU
OHOJIOTHH;

dbopmupoBanue y oOydaromMXcsd YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOIOTHA;

BOCIHUTAHUE YOEKIEHHOCTU B BO3MOXHOCTH MO3HAHUS YEJIOBEKOM >KUBOM
MPUPOBI, HEOOXOIMMOCTH O€PEKHOTO OTHOIICHUS K HEM, COOTIOICHUS STUUECKUX
HOPM IPU MPOBEACHUU OMOJIOTHYECKUX UCCIICTOBAHUM;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIMICHUS YpPOBHS
AKOJIOTHYECKOM KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

MIPUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUMN B MOBCEHEBHOM JKU3HM IS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIIHHOCTH MO OTHOIICHUIO K OKpPY KaroIIeh cpeje,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00JICBaHMIA.

B cucreme cpemnero o6miero oOpaszoBaHusi «buomorus», msydaemas Ha
0a30BOM ypOBHE, SBIISCTCS OOS3aTEIbHBIM YYCOHBIM IMPEIMETOM, BXOJSAIIAM B
COCTaB MpeAMETHOU 00JsacTH «ECTeCTBEeHHO-HAYYHBIE TTPEIMETHI.



JInst u3yueHus OMoJoTUM Ha 0230BOM YPOBHE CpeJIHET0 0011ero o0pa3oBaHus
otBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heaeno), B 11 kimacce — 34 gaca
(1 gac B Henento).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueit, ITUKOM, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHUU COBPEMEHHON HaAy4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM TIPUPOJIBI (HAOI0ICHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabmuipl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YecKUue padoThbI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB MPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U MX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
YKUBBIX CUCTEM OT HEOPraHUYECKON IIPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, MONYJISIUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEpHBIN.

JdeMoHCcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewecTB B Kierke. llommepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctraB u ctpoeHune O€lKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pPOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YeTBEpTUYHAA CTPyKTypa). XUMHUYECKHE CBOHcTBa OelkoB. buonoruueckue
GyHKIMHN OENKOB.



depmeHThI — Onosiorudyeckue katanuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIN
LeHTp, cyOctpatHas crneuudpuyHoct. Kodepmentsl. Burtamunbsl. OTianums
(epMEHTOB OT HEOPTraHUYECKUX KaTallu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ibl (TJIFOK03a, pru003a U 1e30KCUpr003a), Tucaxapuibl
(caxapo3a, JakTo3a) W TMoJHcaxapunbl (Kpaxmaa, TJUKOreH, IeJUII0JI03a).
buonorunyeckue GpyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'mapoduibHO-
ruapodoOHble  cBoilicTBa. buonormdeckue ¢GyHkumu JunupoB. CpaBHEHUE
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAaK HCTOUHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JIHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIUH.

[utonorus — Hayka o kietrke. Knerounas teopusi — npumep B3aUMOACHCTBUA
ujel u (HaKToB B HAYYHOM TTO3HAHUU. MeTO/Ibl U3yUeHHUS KIIETKH.

Krnerka kak niemoctHas xuBasi cucteMa. OO01ue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpaHa, Moiekynsl JIHK kak renernueckuii ammapar, cucrema
cuHTe3a Oeka.

Tunbel KIETOK: »JyKapuoTHueckas | TmpokapuoTudeckas. (OcoOeHHOCTU
CTpOEHUsl MpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKH. OCHOBHBIE OTIMYMS PACTUTENBHOM, >KUBOTHOW U
IpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. l{urornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxaenne MHUTOXOHIApUN U Tuiactud. Bunbl 1uactun. HememOpaHHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHme snpa: suepHas o00JI0YKa,
KapHoIlJla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Jnarpammel: «PactipeenieHre XuMUYECKUX 3JIEMEHTOB B HEKUBOU IPUPOJIE,
«PacmpenienieHrue XUMHUYECKUX 3JIEMEHTOB B )KUBOU MIPUPOIEN.

Tabmuter m cxembl: «Ilepmonnueckas TabnwIa XWUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «brocuHTe3 6enkay, «CTpoeHHEe MOJICKYIIbI OelIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekysbl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHHUE KUBOTHOU KIIETKN,
«CTpoeHHEe paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJi1 MPOBEACHUS
HaOJIIOJICHUM, W3MEPEeHMM, IKCIEPUMEHTOB, MUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe cTpoeHUs KJIETOK pacTEHUH,
KUBOTHBIX M OaKTEepUi IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTUYECKUit OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipolecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BenecTB: aBTOTpOodHBIN U rerepoTpodHbIin. Pons pepmenToB B
oOMEHE BEIlleCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢doTocuHTe3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCT POTOCUHTE3A. 3HaUCHHE (HOTOCUHTE3A JJISI KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIUe OakTepru. 3HaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTke. PacierieHue BemecTB, BBIACICHHUE H
aKKyMYJIMPOBaHHUE YHEPTUHU B KIIETKE. JTaIlbl SHEPreTHUecKoro oomena. [ ukonus.
Bbpoxenue u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnutensHoe pochopmmmpoBanue. P eKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManmu B KiIeTKe. ['€HETHMYECKMI KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsiuu. KoaupoBanue amuHOKMCIOT. Pomb pumbocom B
OounocuHTe3e Oenka.

HekneTtounsie ¢popmbl xu3HU — BUpYyChl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHUS W JKMU3HEHHOrO IIMKJIAa BHUPYCOB.
bakrepuodaru. bonesnn pacteHuil, JKMBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



O6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsr: H. K. Konbuos, /[. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl 1 cxembl: «Tunel mutanus», «Metaboauzm», «MUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue U pyHKIIMOHUPOBaHHE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
Oakrepuodaray, «Pemnukanus JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHue KIeTKU», Moenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM LUK kieTku. MHTepdasza u MuTo3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarnus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIA W TAIUIOWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrMUECKME OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAJIBHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — Muto3. Craguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTraHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXXEHUS: JEJIEHUE HAJBOE, IIOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJICKIINU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIOI0rO0.

Meito3. Cragum Mmeito3a. IIporiecchl, npoucxoasiiye Ha CTaAusAX MeHo3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuii cmpicin u
3Ha4YCHUE MEH03a.

['ameTtorenes — mpoiiecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH W AMYHUKUA. OOpa3oBaHHE W PAa3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHUIEKIIeTKa) — CIEePMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUI0oA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTambl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisiuus, opranorene3. IloctamOpuoHanbHOE pa3BuTHe. THIbI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpPsIMOE, HENpsAMoe (JIuYMHOuYHOE). BnusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOECHHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knertounerii mukiny, «Permmukauus JHK», «Mutos»,
«Meiosz», «Ilpsmoe u HenpsAimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAJIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENAapaThI «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SNIEKIeTKa MIIEKONUTaromero», «KapruoknHe3 B KIETKax
KOpEIIKa JyKa», MarHUTHAas MOJENb-alIuIuKanusa «/lenenne KIeTKu», MOJENb
JHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Neo 3. «HaGmromenwe mMuTo3a B KIETKAX KOHYHMKA
KOpEIIKA JIYKa HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazsutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWW TE€HETHKU. BKiIam pocCHNCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACIIEIOBAHMS MPU3HAKOB, ycTaHOBJIEHHbIE . MeHnnenem.
MonorubpugHoe CKpeluuBaHue. 3akoH eauHooOpasus THOPUAOB TEPBOTO
nokosieHus. [IpaBuiio qoMuHUpoBaHUs. 3aKOH pacCIICIICHHs TPU3HAKOB. ['unoresa
YuCTOTHI raMeT. [1ojIHOE U HenmoaIHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHue. 3aKOH  HE3aBUCUMOTO  HACJIEIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemuBanue. Mcnoib30BaHne aHAIM3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIPE/ICIICHUS TEHOTHIIA OCOOH.

CuermienHoe HacneaoBanue mpuzHakoB. Pabora T. Moprana 1o cuerjieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapylieHue cuerieHnsi FeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHble W TreTeporameTHbie opranu3mbl. HacienoBaHue
MPU3HAKOB, CLEIJICHHBIX C MMOJIOM.

HN3meHunBOCTh. BUabl N3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICACTBEHHAs.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONM U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapualmOHHAas KpUBasl.
Hopma peakunun npusznHaka. KonmuecTBEHHBIE M KAYECTBEHHBIE MPU3HAKU U HUX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAas, HW3MCHUMBOCTH. KoMOWHATHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpollecc — OCHOBA KOMOWMHATHUBHOMU
M3MEHYMBOCTU. MyTallMOHHAsI U3MEHYMBOCTh. Kiaccudukaius MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTalruid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTUYECKUX PSIOB B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetuka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKU
YyeJIOBEKa: F'eHCaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemMeHHOe omnpeaeseHue reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[1I1P-anamu3a. HacimencTtBenHnle 3a00JieBaHUs 4YeJIOBEKAa: TI'C€HHBIC OOJIC3HHU,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtnueckue | TreHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TeHETHICCKUX
Oose3Hel. MeauKko-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHIECKUX 3a00JI€BaHNI YeII0OBEKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmump! 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHNE U €T0 ITUTOTCHETHYCCKAas
OCHOBa», «3aKOH PACIICIIJICHUS U €r0 IIUTOreHETUYECKasi OCHOBAY, «3aKOH YUCTOTHI
rameT», «JlurudopuaHoe ckpemmuBanuey, «llutonornyeckrue oCHOBBI JUTHOPUIHOTO
CKpelmuBaHus», «Meno3y, «BzauMmonelncTBue aiesIbHbIX T€HOBY, «I eHeTnueckune
KapThl paCTCHUH, >KUBOTHBIX M 4eJioBeKa», «I'eHeTuka mosay, «3aKOHOMEPHOCTH
HACJIEJIOBaHUs, CUEIUIEHHOTO ¢ TojoM», «KapuoTtumbl yemoBeka M >KMBOTHBIX),
«Buasl m3amMeHunBOCTHY, «MoaudukamuoHHas HW3MEHUYHBOCTHY, «HacmemoBanme
pesyc-dakropan, «I'eHeTHKa TPy KpoBH», «MyTarlmoHHAss H3MEHIHBOCTD.

OGopynoBaHue: MOJSTU-AMIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanue», «JlurubpuaHoe ckpemuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKporipenapat «Jpo3odunay» (Hopma, MyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), repOapuit «I'opoxX moceBHOM».



JlabopaTopHble U NpaKTHYeCKHe PAadOThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUAHOTO CKPELIMBAHUS Y APO30(HUIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3ydueHue MoauduKalluOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifla U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabora Ne 7. « AHanu3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKpOIpEnapaTax.

[Ipaktuueckass pabora No 2. «CocrtaBieHue | aHAIU3 POIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuusi Kak Hayka W mpolecc. 3apoXkaeHUe CEJEeKIMH U TOMECTHUKALIUS.
VYyenne H. U. BapunoBa o neHTpax MpoUCX0kKACHHUS © MHOI000Opa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCXO0XKIEHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOABI CelNeKIMU. MacCcoBbI U MHANBUAYATbHbIN OTOOPHI B
CEJICKIIMU pPACTeHU U KUBOTHBIX. OIlEHKa 3KcTepbepa. bIM3KOpOoICTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHus. CKpellMBaHHE YUCTHIX JTUHUH.
I'erepo3uc, wiu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHuWE — ayTOPUAMHT.
Otnanénnas rudbpuausanus u e€ ycrnexu. ICKyCCTBEHHBIN MyTareHes3 v MoJIy4eHHe
NOJIUIUIOUJO0B. JIOCTH>KEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOJACTBA. ['€HHAas WHXKEHEpHUs. OTallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHneix opranu3moB. KieTtouHas
uHxeHepus. Kierounble KyJbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. . Basumos, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuuet u cxembl: kKapta «lleHTpBI MPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpPHBIX pacTteHuil», «I[lopoasl ToMallHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHnas ruopuauzanus», «Padotel akagemruka M. @. FiBanoBay,
«llonmummonaus», «OObEeKThl OuOTEXHONOTUW», «KieTouHble KyabTypbl U
KJIOHMpOBaHUeE», «KOHCTpyHnpoOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJSDKH TUIOOB M KOPHETIJIIOMOB AUKUX (POPM U KYIbTYpPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIE PACTCHUS.

JlaGopaTopHble M IpaKTHYeCcKUe padOThI:

Okckypcuss «OCHOBHBIE METOABl W JOCTHXKEHHUSI CEJEKIMU pPACTeHUH U
YKUBOTHBIX (Ha CEJIEKIIOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBosrOHOHHAS OHOJIOTHS.

[IpennochliKu BO3HUKHOBEHUS SBOJIOLMOHHONW TEOPUM. IBOJIIOLMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHHe 3BOJIOLMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa ABOJONUHU. [lasieoHTOIOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUST BUJOB B TMAJE€OHTOJOTMYECKOM JIETONUCH, TIEPEXOJHbIE (HOPMBI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH v Gpaop MaTepUKOB U OCTPOBOB.

OMOpUOIOTHYECKHUE: CXOJICTBA M Pa3IU4Msl 3MOPHUOHOB pa3HbIX BHUJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCexX
OpraHU3MOB.

OpomonmonHass Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OIrPAaHUUYEHHOCTH PECYPCOB, HEOIpEAEIEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

Mukposomonus. [Tonynsinusa kak eITMHUIA BUIa U 3BOJIIOLINH.

JIBkymiue cuibl ((pakTophl) IBOJIOIMUA BUAOB B NMpHUpoje. MyTallMOHHBIN
nporecc M KOMOWHATHMBHAs W3MEHYMBOCTH. llOMmyssiiimoHHBIE BOJHBI M Ipeud
reHoB. M3oasuus U Murpamnusi.

EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BoJdOIUUA. DOpMBI
€CTEeCTBEHHOT0 0TOOpAa.

[TprcnocoOIEeHHOCTh OPraHM3MOB Kak pe3yibTaT dBojtonuu. [Ipumepst
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpGh03bl U HAUOATATITAIIH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONMK:  (priieTHYecKas, IUBEpPreHTHAs,
KOHBEPIreHTHasl, mapasuiesibHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHne OoT HecleuHaTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTuBHAs pagudalysl.

JdeMoHcTpanum:

[Toptpertsr: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromtep, A. H. CeBepiios.



Tabmuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoabllin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopbObI  3a
cymecTtBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «[lomyanum», «MyTanuoHHas

M3MEHYUBOCTEY, «ApomMopdo3b», «Waunoamantanun», «OOIas gereHepaus,
«/IBmxkymme cuibel sBomonuny, «Kapra-cxema wMapuipyra nyrtemectBus U.
HapBuHa», «bopb0a 3a cymectBoBaHue», «lIprCIOCOOIEHHOCTh OpPraHU3MOBY,
«I"eorpaduyeckoe BUI000pa30BaHuE», « IKOJIOTHIECKOE BUI000pa30BaAHUE).

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIONIOB M CeMsiH, Koyuiekiusa «[IpuMepsl 3alIUTHBIX MPUCITIOCOOJIECHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBJICHUS SBOJIONHUNY», 00bEMHAs MOJETh
«CTpoeHHE TOJTOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, KoyieKius «DoOpMbl COXPAHHOCTU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenp anmukanua «llepekpéct
XpOMOCOMY, BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKWY,
MUKporpenapart «JIpo3oduna» (Hopma, MyTaniuu GOpMbI KPBUTBEB U OKPACKH TEJIA).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

Jlaboparopnasi padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHIECKOMY
KPUTEPHUION.

JlaGoparopnas pabora Ne 2. «Onucanue NpUCIOCOOJICHHOCTH OpraHu3Ma u e
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emue.

JloHayuHblE TPEACTABICHUS O 3apOoKIEHUU KU3HH. HayyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIA CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOH 3BooIMU. HavanbHble 3Tamnbl
ouonormueckoit sBosronuu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MNPOTOKIETKHU. [lepBple KIETKM M KX 3BOJIOLMSL.
®opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3pam U nepuoaam. Karapxeil. Apxelickasa u
nporepo3oiickasg »pbl. llameoszoiickas 3pa u €€ mnepuoabl: KeMOpPUKCKUH,
OPJAOBUKCKHM, CHITYPUNCKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥icKas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3oiickass 3pa u €€ 1nepuoApl: NaJICOr€HOBBIM, HEOICHOBBIM,
AHTPOIIOT€HOBBIN.

XapaKTepuCTUKAa KJIMMaTa M TeoJIOTHYecKuX mpoueccoB. OCHOBHbBIE 3Tarllbl
ABOJIOLMKM PACTUTEIBHOTO M KUBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUU U
KUBOTHBIX. [losiBJIeHUE, pacuBET 1 BEBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.



Cucrema OpraHM4YecKOro Mupa Kak OTpakeHHe dBOJMOIUU. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIbl OPTaHU3MOB.

OBOJIIOIMS YeNIOBEKa. AHTPOIIOJIOrMs KaKk Hayka. Pa3Burre npencraBieHui o
IIPOMCXOXKIAEHNN YeJIoBeKa. Mertonbl u3ydeHus aHTpororeHeza. (Cxoactsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBmxyiue cuiibl ((hakTopsl) aHTponorenesa. HacineactseHHas U3MEHYMBOCTD
U ecTecTBEeHHbI 0TOOp. OOIIecTBEHHbI 00pa3 >KU3HU, WU3FOTOBJICHUE OPYAM
TpyJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIUH U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbi, Yenosek npamoxomdamui, Yenosek HeanaepranbCkuil, YenoBek
pasymHbIil. Haxonku ucKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, 00JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHblE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajiouMjHas  (dKBaTOpHAIbHAs),  MOHIOJIOUIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabnmuuelr u cxembl: «Bo3uukHoBeHHe CoJIHEYHOUM cucTeMbl», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YeJIOBEKOOOpa3HBIX
0o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JpeBHue mroam», «llepBbie
COBPEMEHHBIE 0N, «HernoBeuecKre pach».

O6opynoBanue:  Mymspku — «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEPTalblla, KPOMAHbOHIIA), CJIENKH WU
n300pakeHUss KAMEHHBIX OpYAUH NEPBOOBITHOTO YeNOBEeKa (KaMHU-YOIIIEPHI,
pyomma, ckpebna), TreoXpoHOJOrHYecKas TaOnuIa, KOJUICKIUusa «DopMbl
COXPAHHOCTH UCKOIIA€MBbIX JKUBOTHBIX U PACTEHUII.

JlabopaTropHble M IpaKkTHYecKue padoThbI:

[IpakTuueckast padora Ne 1. «3ydueHne MCKOMaeMbIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJUICKLIHSIX).

DKCKypcusi «IBOJIONUS OPraHUYECKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-
Hay4HbIM WJIA KpaeBeIUECKUI My3eil).

Tema 3. Opranu3Msbl 4 OKpYy:Kawluas cpeaa.



DKoJorus Kak Hayka. 3aJjau ¥ pasJeibl 3KOJOTUA. MeToIbl 3KOJOTHYECKUX
UCCJEeI0BaHUNA. DKOJIOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPUOPTraHU3MEHHASI.

Okonornyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abnoTtuyeckue, OMOTHMYECKHE U aAHTPOINOreHHble. JIEHCTBHE HKOJIOTMYECKUX
(baKTOpOB HAa OPTaHU3MBL.

Abuotnueckne (akTopbl: CBET, TEMIEPATYPA, BIAXKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buotnueckue dhaktopsl. Busibl 6MOTHUECKUX B3aMMOICHCTBUN: KOHKYPEHIIUS,
XHUIHUYECTBO, cuMOM03 U ero (opmel. Ilapasutusm, koomepauus, MyTyalu3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAxXJIEOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHne OUOTHMYECKUX B3aMMOJIEUCTBHUI JUIsl CYHIECTBOBAHUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTelu
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. J[lnHaMuka 4ucIeHHOCTH MOMYJISAINHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

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

Tabnuuel 1 cxembl: kapra «[Ipupoansie 30HbI 3eminy», «Cpelabl oOUTaHUS
opranuzMoBy», «®Dotonepuonuzm», «llomymsun», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTHU NOMYJISuU HHOY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTHYeCKUE PA0OThI:

Jlabopatopnas padora Ne 3. «Mopdomorudueckue 0coOOEHHOCTA PACTCHHUM U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckas padora Ne 2. «I[loacu€T MIOTHOCTH NOMYJSLMUI Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBO opraHn3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHI0Bas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBasi). Bunbl-momuHantel. CBs3M B
ouoreHose.

Okonoruueckue cuctembl (dkocuctemsbr). [lonsitue 00 »dKocucremMe u
ouoreorneHoze. DOyHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TPOJYIECHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduueckue (nuuieBbie) ypoBHU d3KocucTeMBI. [TumieBbie nienu u cetu. OCHOBHBIE
MOKAa3aTelM 3KOCHCTEMBbI: OHOMacca, NPOAYKLUS. OKOJOIMYECKHE MHPaMUJIbIL:



MPOAYKIIMU, YHMCICHHOCTH, OuomMacchl. CBOWCTBa SKOCUCTEM: YCTOWYMBOCTb,
camoperyisinus, pazputue. Cykieccus.

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO
WJIY IIAPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOT€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X0351UCTBEHHOE 3HAUCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznHoobpaszue kak Qakrop ycToMuMBOCTH »dKocucteMm. CoxpaHeHue
OMOJIOrMYECKOTO Pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero Qgynkuuu. OcobeHHocTH OHOcdepsl Kak
100ambHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOT€OXMMHUUECKHE IUKJIIBI DJIEMEHTOB (yrieposa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emin. AHTPONIOreHHbIE U3MEHEHUsI B Orocdepe.
I'moGanbHbIE YKOTOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHM€e MPUPOLI U yenoBeuecTBa. CoxpaHeHue OnopazHooopaszus
KaK OCHOBa ycToWuumBoCcTH Ouocdeprl. OCHOBa palMOHAIBHOTO YIIPaBICHUS
IPUPOJHBIMU PECypcaMu U MX UCIOJIb30BaHUe. JlocTuKeHUsT OMOJIOTHU U OXpaHa
IPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. U. BepHanackuid.

Tabnuuel u cxembl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJorMYecKas MHPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHnos BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHBIEC BO3/ICUCTBUA HA IPUPOAY», « BaxkHENIIEe HICTOYHUKH 3arps3HCHUS
BO3/lyXa W TPYHTOBBIX BOj», «llouBa — BaxkHeimas coctamistomnas ouocheps»,
«®akTopel  gerpamanuu  mouB»,  «llapHukoBblii  dddexT»,  «DakTOpbI
pPaANOAaKTHUBHOTO 3arpssHeHust Oumochepb», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenune xku3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 0uochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue: Monaenb-ammInkanus «TunuaHble OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJeKiuu «buorenosy, «Bpeaurenn BaxxHEHIIINX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapuu M KOJUICKITUY PACTCHUNA 1 )KUBOTHBIX,
MpUHAJJIEKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyIaM ogHoro Buaa, KpacHas kuura
Poccuiickoit ®Denepanun, wu300paKeHUS OXpaHSEMBIX BHJIOB pACTEHUH U
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
BNUOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYaloOIIUMHCS MpPOrpaMM  CpeaHero  o0mero oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKType JMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCA POCCUNCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKaMHU, MPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTABUTH LIEIIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yybTaThl OCBOCHUA mpeamera «buonorus» mocturarorcst B
€IUHCTBE YYeOHOM W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYaOIIMXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH IIO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAlIMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOT0O OOINECTBA, pPACIIMPESHHUE >KU3HCHHOTO
OTbITa M OMbBITA JICATEIBHOCTH B MPOIIECCE pear3allii OCHOBHBIX HaIlpaBJICHUM
BOCTIUTATEIbHOM AEATEIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:k1aHCKOro BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJICHAa POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00s3aHHOCTEH, YBaKEHHE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU IEATEIIbHOCTH MIPU CO3aHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Y4eOHBIX M T[O3HABATENIBHBIX 3a/lad, BBHINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCXKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABATEJbHBIX M HCCIEIOBATEIILCKUX 3a]a4d, YBaXUTEIbLHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATETBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJy, UyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoi, roproctu
3a CBOM Kpail, cBor0 PoauHy, CBOM A3bIK U KYJbTYypy, IPOILIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOIBL,
nocTHKeHusIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTHH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIyXeHHIO M 3amuTte OtedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUIUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’THUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTEISM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauuKusMH Hapo1oB Poccnu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IMIOHUMAHUE YMOLMOHAJIBHOTO BO3JAECUCTBUSA JKUBOU IIPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAr OOy M :

MOHUMAHUE U peaau3alius 3J0poBOro u 0e30macHOro o0pasa *Ku3HH (310pOBOE
MUTaHKue, COOJII0ICHUE TUTUEHUYECKUX TTPABUII U HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHUM M OTHbIXa, peryispHas (Qu3nyeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
NICUXUYECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYAJTbHOTO M  KOJJICKTHBHOIO
0e30MacHOro MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUEK (yMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/Y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIESITEIHBHOCTH TEXHOJOTMYECKOW U COLUAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBINIOJIHSITh TAKYIO 1€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaMm mnpodeccHoHANbHOU JeATEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAaHHBIM BBIOOp Oyaymed mnpodeccud ©  Pean30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU KU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHUE K TPUPO/IEC KAK UCTOYHUKY KUZHH
Ha 3eMJIe, OCHOBE €€ CYyIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYphl: TPHOOPETEHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNKOB W OLEHKM HUX BO3MOXHBIX TMOCIEACTBUM ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TJ00ABHOIO XapakTepa 3KOJIOTMYECKHX MpoOJieM M MyTed HX
peuieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJICHHE  MpaBWJ  TOBEACHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAHEHUE PABHOBECHS B HKOCHUCTEMAaxX, OXpaHy BHUOB,
3KocHUCTEM, Orochepsl);



AKTUBHOE HENPUATHUE NEUCTBUH, IPUHOCAILUX BPEJl OKPYKAIOILIEH ITPUPOJHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJIArONMPUSATHBIE SKOJOTMYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

HaJIMYUE PA3BUTOrO 3KOJIOTMYECKOI0 MBIIIJIEHUS, SKOJIOTHUECKON KYJIBTYpHI,
OmbITa NEATENbHOCTH HKOJIOTHYECKOHN HaIIpaBIICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIbHONW, KOMMYHHUKAaTUBHOW M COLMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IMPAKTHYECKON AEATEIIBHOCTH YKOJOTHUECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIBTYphl KaK CpEACTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM Kak HayKH, OCO3HaHus e€ poju B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
npescTaBiIeHus 00 OKpYKalolIeM MHpE Kak O €AMHCTBE MPHUPOIbI, YEJIOBEKa U
oOmIecTBa, B IMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXpPaHEHHUs IPUPOJHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieuyeHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKHUX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYUBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIEHUS OOIIEN KyJNbTYpbl, €CTECTBEHHO-HayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIpU U3YUYEHUU OUOJIOTUH;

IIOHUMAHHUE CYIIHOCTH METOJIOB IIO3HAHMS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJIb30BaTh II0Jy4YaeMble 3HAHUSA I aHalu3a Hu
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEro MHpPa M MPOUCXOASIINX B HEM M3MEHEHHH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIBIO MTOJIYYEHHUS] JOCTOBEPHBIX BBIBOOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTHYECKHE 3HAHUS IS
pelIeHus Ipo0JIeM B peabHbIX )KM3HEHHBIX CUTyalUsX;

OCO3HAaHHWE LEHHOCTH HAaY4YHOHM JESITEIBbHOCTH, TOTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO M MCCIIENOBATENBCKYIO AEATEIbHOCTD HHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHHS ydeOHOTro mnpeameTa «buosorus»
BKJIFOYAIOT: 3HAYMMbIE I  (POPMHUPOBAHUS MHPOBO33PCHUS OOYJarONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKaroIIHe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpPAa H CIHCHU(PUKY METOJOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKax (BEIICCTBO, SHEPIHs, SBICHHE, TPOIIECC,
CUCTEMa, HAy4YHBIM (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCCIIeI0BaHre, HAOI0IeHUE, U3MEPECHHE, SKCTICPUMEHT U IPYTHUX ), YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PpETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (YHKIIMOHAIBHONW TPAMOTHOCTH M COITUAITBHOM
KOMIIETECHIIMM ~ OOYyYaroOIMUXCsA, CIOCOOHOCTh  OOYYaOIIMUXCS  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOM U COITUAIBHON MTPaKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOSHMsI IMPOTpaMMbl CpEIHEro oOIIero
00pa3oBaHus TOJHKHBI OTPaXkKaTh:

OBiaanenne YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
JEeUCTBUSIMMU:

1) 6a30BbI€e JJOrHUYecKHe JeidCTBUS:

CaMOCTOSITEIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIB30BaTh TMPU OCBOCHWM 3HAHUW TPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, KilaccupUKaIU, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISITh MX XapaKTepHbIC MPHU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTpeNeNATh IeN JACATEILHOCTH, 3ajaBas TmapamMeTpbl W KPUTEPUU HX
TOCTHKCHUS, COOTHOCHTD PE3YJIbTaThl ICITEIBHOCTH C TTOCTABICHHBIMU LIEIISIMU;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl 0OBSICHEHUS (PAKTOB U SBICHUU
YKWBOU IPUPOBI;

CTPOHUTHh JIOTHUECKHE pacCyKIeHHUs (MHIYKTHBHBIC, JACAYKTHUBHBIE, TIO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHMS B paccMaTPHBAEMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

IPUMEHSATH CXEMHO-MOJICIBHBIC CPEICTBA JUIS MPEICTABICHUS CYIISCTBECHHBIX
CBSA3¢ W OTHOIICHWH B M3y4aeMbIX OMOJIOTHYECCKUX OOBEKTaxX, a TaKKe
MPOTHBOPEYHMI Pa3HOro poja, BBIABICHHBIX B Pa3IMYHBIX HHOOPMAIIMOHHBIX
MCTOYHHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX K HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIEACTBUHN ACITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH PA0OTY B YCIOBHUSAX PEATHHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIQ/ICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHOW JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOUCKY METOJ/IOB PEIICHUS MIPAKTHYCCKUX 3a1a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BHUABI JICITCIBHOCTH 110 IOJYyYEHUIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETaldH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYCBBIMU TIOHSITUSAMHU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTeIbHOU
JESTEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auy,
BBIIBUTATh TUIIOTE3Y €€ pelleH s, HAXOIUTh apTyMEHTHI JIJIs TOKa3aTeIbCTBAa CBOUX
YTBEPKJIEHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH TIOJIYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh I1€JICHANPABICHHBIA MOUCK TEPEHOCa CPEACTB U CIIOCOOOB
JIEHUCTBUS B PO ECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JIacTH
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, Mpejiaratb OPUTHHAILHBIC TMOJIXOJbI W PEIICHUs,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHANMM3UPOBATH
HH(OPMAITNIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
otOope Ouonornueckod MHMOpMaLUU, HEOOXOIUMOU JJIsi BHIMIOJHEHUS! Y4EOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (OpMYy  MpeACTaBICHUS
Oounonornyeckoil uHPpopManuu (cXeMbl, rpaduKu, AUArpaMMbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu paboTe ¢
Ouosiornueckor uwHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTeMaTHYEeCKHUE 3HAKH U CHUMBOJIBI, (OpMYyJibl, aO0peBUATYpPY, HOMEHKIATYPY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACcO3HABaHUS U 3alUThl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

1) oO1enme:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKJaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBINMOJIHEHUS MpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMI JIPYTUX YYaCTHHUKOB
Juanora Wid JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHBIE CpeacTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3IMUYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJICHCTBHUSA, MOHUMATD
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOLIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eATEeJbHOCTD:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHJWBUAYaJbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yU4eOHOU 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIBI COBMECTHBIX JEUCTBUUA C y4ETOM OOIMUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJUJIEKTHUBA;

MPUHUMATh  II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUIXKEHHUIO: COCTABJATH IUIAH JEHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUN YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJa M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIMIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TMIO3UIIMH HOBU3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETUYECKOE IIOBEJECHUE B Pa3IUYHbBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHbIMY JI€HCTBUSIMU:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAaHUSA Ui BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YUeOHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSIX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISATH
poOJIeMbl, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4l B 00Opa30BaTEIbHOM
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEIILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeiMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO IIMPOKON SPYIUIINH B
pa3HBIX 00JIACTSIX 3HAHWM, ITOCTOSHHO IIOBBHIIIATh CBOW 0Opa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh ~ HABbIKAMU  TO3HABAaTEIBHOM  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX TPOLIECCOB, HUX pE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'0 PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO0 HX
CHUKEHUIO;

MPUHUMAThL MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yJIbTaTOB
NEeATEeNbHOCTH;



3) npuHATHE ce0ONA M IPYTUX:

MPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M AapryMEHTbl APYIMX IMpPU aHaJIU3€ pEe3yJIbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJ0BeKa.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamera «buosorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEWCTBHUI MO OCBOCHHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HCHHBIX CUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABJICHBI IO roAaM 00yUCHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTHMH B CHCTEME HAy4HOIO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUH COBPEMEHHOW E€CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATILHON
IPAMOTHOCTH Y€JIOBEKA Ui PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpPraHu3M, MeTabo03M (0OMEH BEIIECTB U MPEBPAIICHUE SHEPTHH),
romMeoctad (CamMoOperyJsiiusi), YypOBHEBas OpraHU3alMsl JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEAECHUE (PENPOIYKIIMS ), HACTIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOTMYECKHE TEeOpuu (KJIETOYHAs, XpPOMOCOMHAsi,
MyTallMOHHAs, IIEHTpalbHAs JOrMa MOJEKYJIIpHON Ouomorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MIPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. 1. BaBunosa), onpenensiTe rpaHuilbl UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BIaJETh METOJAMU HAy4YHOI'O MO3HAHUS B OMOJIOTHU: HAOIIOACHUE U
ONMCAHUE KUBBIX CHCTEM, MPOLECCOB U SIBICHUW, OPraHU3alMs U IPOBEICHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUIYKEHNE THITOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIY HCCICAYyEeMbIMU BEJIUYMHAMH, OOBSICHEHUE TIONYYCHHBIX PE3yIbTaTOB,
MCIIOJIb30BaHHBIX HAYUYHBIX MOHSTUH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



yYMEHHUE BBIICISITh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MIPOLIECCOB: OOMEHA BEILECTB M MPEBPALIECHUSI SHEPTUU B KIETKE, (POTOCHHTE3A,
IUIACTHYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OTUIOJIOTBOPEHUS, Pa3MHOXEHHUS, WHIAUBUIYAJIbHOTO PpPAa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH MOJYYEHHbIC 3HAHUS JJIsi OOBSICHEHHUS OUOJIOTHYECKHX
IIPOLIECCOB U SIBJICHUM, U1 IIPUHATUSA NPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU
KU3HU C LEeJIpl0 obecrieyeHus O€30MacHOCTU CBOEro 3/0POBbS U 3[0POBbS
OKpPYXAaIOIUX JII0eH, COOMI0IEHNs HOPM I'PaMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
OPUPOJHON cpelle, NMOHMMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JTOCTHUKEHUN
COBPEMEHHOM ouosaoruu u OMOTEXHOJIOTUHI TUTSI PalMOHAIEHOTO
IPUPOIOTIOIH30BAHUS;

yMEHHE peliaTh »dJEMEHTapHble TEeHETHYEeCKHEe 3aJayd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CLEIJICHHOE HACIeOBaHUE, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpELIMBAaHMS JJIA Mpe/CKa3aHus HacCleIOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBITIOJNHATH JA0OpaTOpHbIE U TPAKTHYECKHUE PaldOThl, COOMIOAATH
npaBuia Ipu pabore ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEpP)KaHUsA, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUKU, HAYYHO-TIOMYJISpHbIE
MaTepHalibl), ITUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mass Guonornyeckyro HHGOPMAIIUIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
UCITIOJIH30BaTh MOHATUHHBIN arapaT OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
KJlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIH OMOJIOTMH B CHCTEME HAy4YHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHUH COBPEMEHHOW ECTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKIAJE POCCUNUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
IPAMOTHOCTH Y€JIOBEKA JJI PEIICHUs] )KU3HEHHBIX 33/1a4;

yYMEHHUE PACKPbIBATh COJIEpKaHNe OMOJOTMUECKUX TEPMUHOB U MOHSATUN: BUJ,
MONYJISIUSL, TEHO(OHI, SBOJIIONUS, ABUXKYIIHE CUIIbI ((haKTOpbl) SBOJIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
AKOCHUCTEMA, NPOJYIEHThI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
JKOJIOTHYECKas MUpamMuia, OroreoreHos, onocdepa;



yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuHu (dBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHMYECKas TEOpHUsS DBOJIIOIMHU), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apogpimeBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HAmpaBICHUN H
nyteit sBomorun A. H. CeepuioBa, yuenust o ouocepe B. U. Bepnanckoro),
OMPENIENATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOT'O TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE YKUBBIX CUCTEM, IPOIIECCOB U SBICHUN, OpPraHu3alus U MPOBEIICHHE
OMOJIOrMYECKOI0 SIKCIIEPUMEHTA, BBIJIBUYKEHHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIy HCCIeAYyEeMbIMU BEIUYMHAMU, OOBSCHEHHE TOJYYEHHBIX pEe3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATHMI, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BHIBOIbI
HA OCHOBAHUU TMOJYYCHHBIX PE3YJIbTATOB;

YMEHUE BBIJCTSATh CYIIECTBEHHBIE NPU3HAKUA CTPOCHUS OUOJIOTHYECKHUX
OOBEKTOB: BHUJOB, TMOMNYJAIUN, TNPOIYIEHTOB, KOHCYMEHTOB, pPEIYyIICHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIIOCOOICHHOCTH
OpraHW3MOB, JICHCTBUS OKOJOTHMYECKHUX (PaKTOPOB HA OPraHU3MBI, IEepeHoca
BEIIECTB M IIOTOKA DHEPrUM B HDKOCHUCTEMAaX, AHTPOIOTEHHBIX H3MEHEHUU B
DKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OHOTC€OXMMHUYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE TPUMEHSTH MOJTY4YEHHbIE 3HAHUS IS OOBSCHEHUS OMOIOTMYECKHUX
MPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS NMPAKTUYECKUX PEIUIEHUN B IMOBCEIHECBHOMU
KU3HA C LeJpl0 oOecrieueHus O€30MacHOCTH CBOEr0 3/0POBbS U 37I0POBbS
OKPYXAIOIIUX JIFOICH, COOMI0OIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaOIIEH
NPUPOJHON Cpelle, MOHMMaHHE HEOOXOIUMOCTH HCIOJIb30BaHUS JTOCTHKEHUIN
COBPEMEHHOW OMOJIOTUU TSl PallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]aul, COCTABISITH CXEMBI
MEepEeHOCca BEIECTB M SHEPTUU B AKOCUCTEMAaXx (LIEMU MUTAHUS );

YMEHHE BBITIOJNHATH JA0OpPATOPHBIE U TPAKTHYECKHUE PabOThI, COOIIOIATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHUBATh M HWHTEPHPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICcTBa MAacCOBOW MH(OpMAIUU, HAyYHO-TIOMYJISIpPHBIC
MaTepuasibl),  paccMaTpuUBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IHUCHMEHHBIE U YCTHBIE COOOIIEHUS,
000011ast OMONOTHYECKYI0 MH(POpPMAIIUIO W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUWHBIN anmnapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne KosmmmuyecTBo yacos DJIeKTPOHHbIE
n | HaumenoBanmue pasaesion (ungpossbie)
KoHuTpoJubsH IIpakTHyeck
/ | u TeM mporpamMmsl Bcero o0pa3zoBaTte/ibHbIE
ble padoThI ue padoThl
n pecypchl
bu6mmoreka [IOK
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/7f41c2
92
bu6mmoreka [IOK
JKuBbie CHCTEMBI 1 UX
2 1 https://m.edsoo.ru/7f41c2
OpraHu3aIus
92
. bu6mmoreka [IOK
XHWMHUYECKUI COCTAB U
3 8 1 https://m.edsoo.ru/7f41c2
CTPOCHHE KIICTKH
92
bu6mmoreka [IOK
4 KuzHenesTenbHOCTh KIETKU 6 https://m.edsoo.ru/7f41c2
92
PasmHoxeHue 1 bubnuorexa [JOK
5 WHIMBHIYAIBHOE PAa3BUTHE 5 1 https://m.edsoo.ru/7f41c2
OpPraHu3MoOB 92
bubnuorexa [JOK
HacneacrBenHocTs u
6 8 1.5 https://m.edsoo.ru/7f41c2
M3MEHYUBOCTh OPraHU3MOB 9
bu6mmoreka [IOK
Cenekuusi OpraHu3MOB.
7 3 https://m.edsoo.ru/7f41c2

OCHOBBI OMOTEXHOJIOTHHA

92




PesepBHOE Bpems

bubmunorexa IJOK
https://m.edsoo.ru/7f41c2
92

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KVIACC

Ne KosmyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBanue
n (uudpossbie)
pa3aesoB U TeM Kontposbubl | IlpakTuyecku
/ Bcero o0pa3oBaTejibHbIE
NporpamMmbl e padoThI e paboThI
n pecypchl
bu6mmoreka [IOK
DBOJIOINMOHHAS
1 9 1 https://m.edsoo.ru/7f41cc7
oumoorus A
Bo3nukHoBeHUE U bu6moreka [IOK
2 pa3BUTHE KU3HU Ha 9 0.5 https://m.edsoo.ru/7f41cc7
3emie 4
bu6mmoreka [IOK
OpraHusmel 1
3 5 1 https://m.edsoo.ru/7f41cc7
OKpyXaroias cpea 4
Coo0mectBa u bubnuoreka [JOK
4 9KOJIOTUYECKHE 9 https://m.edsoo.ru/7f41cc7
CHUCTEMBI 4
bu6moreka [IOK
5 PezepBHOE Bpems 2 https://m.edsoo.ru/7f41cc7
4
OBLIEE KOJIMYECTBO
YACOB I10 34 0 2.5

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

Bomawu MHWHEPAJIBbHBIC COJIN

10 KJIACC
N KoaudecTBO yacoB DJIeKTPOHHBbIE
Jara
L Koutpoas uugpposbie
¢Ma ypoka IIpakTu4ec HU3Y4YCH
/ Bcero HbIe o0pa3oBaTejibH
KHe padotrbl | HA
| padoThI ble pecypchbl
bubnuoreka
[HOK
https://m.edsoo.ru
1 buonorus B cucreme Hayk 1
/863e6122
https://m.edsoo.ru
/863e632a
MeTo bl TO3HAHUS KUBOU
npuponsl. [IpakTuueckas
bubnuoreka
pabota No 1 OK
2 «Hcnoap3oBaHme 1 0.5 a
a3JIMYHBIX METOOB IIPH https://m.edsoo.ru
P 7108 TP /863¢6122
M3y4YEHUHN OMOJIOTHYECKHUX
00BEKTOB»
bubnuoreka
3 buonornueckue cucTeMsl, 1 LHOK
MPOLIECCHl U UX U3YYEHUE https://m.edsoo.ru
/863e6564
bubnunoreka
4 XUMHUYECKUN COCTAB KIIETKH. 1 [HOK

https://m.edsoo.ru
/863e674¢e




bubmmoreka

benku. Cocras u cTpoeHne LIOK

0eIKoB https://m.edsoo.ru
/863e6b72

depmMeHTh —

OMOJIOTUYECKHE

KaTaJau3aTophbl. bubnuoteka

JlabopaTtopnast padota No 1 0.5 LIOK

«M3ydeHne KaTaIuTHIECKOU ' https://m.edsoo.ru

aKTHBHOCTH (pepMeHTOB (Ha /863e6b72

puMepe aMuiIa3bl Win

KaTaasbl)»
bubnuoteka

Vranesoarl. JInnuael HOK
https://m.edsoo.ru
1863e6870
bubnuoreka

Hyxi1enHOBBIE KUCIIOTBI. I[HOK

ATOD https://m.edsoo.ru
/863e6d5¢
bubnuoteka

UcTopus u metos OK

W3YYEHUS KIICTKU. >

KteToUHAs TODHs https://m.edsoo.ru

P /363e6€88

Knetka kak nenocrHas

KUBasl CUCTEMA

CrpoeHne sykapuOTHYECKOU bubnuoreka

kietku. JlaboparopHas 0.5 [HOK

pabota Ne 2 «3yuenue

https://m.edsoo.ru




CTPOEHHMS KJIIETOK PACTEHUH,
KUBOTHBIX, TpUOOB 1

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

OakTepHii 101 MUKPOCKOTIOM 1863¢716¢
Ha F'OTOBBIX
MUKpOTIpenaparax u ux
OITUCAHUEY
bubanorexa
OOmeH BelecTB Win [HOK
MeTadoIN3M https://m.edsoo.ru
/863¢e766¢
bubanorexa
K
doTtocurTe3. XeMOCHHTES Ho
https://m.edsoo.ru
/863e7¢98
bubnuoreka
" OK
DHepreTUYecKuii 0OMeH a
https://m.edsoo.ru
/863e7aae
JKU3HEHHBIN IUKIT KIETKU.
Henenune kiaetku. MuTos.
bubanorexa
JlaGopaTtopnast pabota Ne 3 OK
«Habmronenue MuTo3a B 0.5 .
KJIETKaX KOHYMKA KOpELIKa https://m.edsoo.ru
p /863¢7dc4
JyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
bubnunoreka
buocunTes Oenka. Peaknus [HOK

MaTpU4HOI'O CUHTEC3a

https://m.edsoo.ru
/863€796¢




bubmmoreka

Tpancnsuus — OHocHHTE3 LIOK

Oenka https://m.edsoo.ru
/863€796¢
bubnnoreka

Hexnerounsie hopmbl LIOK

JKU3HU — BUPYCHI https://m.edsoo.ru
/8637540
bubnnoreka
[HOK

DopMBI pa3MHOKECHHS https://m.edsoo.ru

OpraHu3MOB /863e81b6
https://m.edsoo.ru
/863e831¢e
bubnmmoreka

Meiios HOK
https://m.edsoo.ru
/863e7f4a

OO0pazoBaHue U pa3BUTHE

MOJIOBBIX KIIETOK.
bubanoreka

Ormio10TBOpEHHUE.

JlaGopaTtopnas padora Ne 4 0.5 HOK

«H3yueH e CTpocHus https://m.edsoo.ru
/863e81b6

MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIpenapaTax»
bubnuoreka

WNHpuBuayanbHOE pa3BUTHE [HOK

OpraHnu3MoB

https://m.edsoo.ru
/8638436




I'enernka — Hayka o

bubmmoreka

[HOK
HACJIEJICTBEHHOCTH U
- https://m.edsoo.ru

/8638612
3aKOHOMEPHOCTH bubnuoreka
HacJieJOBaHUS IIPU3HAKOB. [HOK
Monorubpuanoe https://m.edsoo.ru
CKpellluBaHue /8638878
JurubpuHoe bubnuoreka
CKpelllMBaHNE. 3aKOH [HOK
HE3aBHUCHUMOTI'O https://m.edsoo.ru
HacJIeqOBaHU IIPU3HAKOB /863e89a4
CrerieHHOE HacJIeJOBaHNe
npusHakoB. JlaboparopHas
pabota Ne 5 «M3yuenue

bubnnoreka
pe3yJabTaToOB

HOK
MOHOTHOPHUIHOTO H 0.5

HEHODILIHOrO https://m.edsoo.ru

AHTHOPHA /863e8c60
CKpEITUBaHUS Y APO30 (PHITBI
Ha TOTOBBIX
MUKpOIpenapaTax»

bubanoreka
I'eneTuka momna.

HOK
HacnenoBanue npusHakos,
- https://m.edsoo.ru

H /863e8c60

M3MeHYHBOCTb. bubanoreka
Henacnencreennas 05 [HOK
W3MEHYHUBOCTD. ’ https://m.edsoo.ru
Jlaboparopnast pabota Noe 6. /863e8efe




N3yuenue
MOAU(PUKAITTOHHOM
U3MEHYUBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO PsAa U
BAPUALIMOHHON KPUBON»

HacnencrBennas
N3MEHYUBOCTD. bubanorexa
JlabopaTtopHnas pabota Ne 7. 0.5 [IOK
«AHanu3 myraiun y ’ https://m.edsoo.ru
JpO30(¢ Il HA TOTOBBIX /863¢e8efe
MHKpOIIpenapaTax»
bubanorexa
K
T'enetuka gegoBeka Ho
https://m.edsoo.ru
/863e8d78
Pe3epBHbIil ypok.
O00011IeHNE IO TEME
«HacnencTBeHHOCTE U
W3MEHYMBOCTh OPTaHU3MOBY
bubanorexa
Cenexkuusa Kak HayKa u HOK
po1ecc https://m.edsoo.ru
/863e9214
bubaunoreka
MeTtoapl U TOCTHKEHUS OK
CEJIEKIIUU PACTEHUH U 1
AHBOTHELX https://m.edsoo.ru
/863e9214
buorexHonorus kak oTpacib bubnuoreka
MIPOU3BOACTBA LHOK




https://m.edsoo.ru
/8639336

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KVIACC

9BOJIIOIINHA

N KoanuecTBo yacoB 1 DJIeKTPOHHBbIE
ara
o Koutpoas uugposbie
€Ma ypoka [MpakTuuec H3y4eH
/ Bcero HbIe o0pa3oBaTejibH
Kue padorbl | M
| padoThI ble pecypchbl
bubnuoteka
DBOJIIOIUS Y METOIBI €6 | IIOK
H3YYECHUS https://m.edsoo.ru
/863ea20e
bubnuoteka
Ucropus pazsutus
2 i [HOK
MpeJIcCTaBlIeHU 00 1
SBOMIOLIIL https://m.edsoo.ru
" /863¢9570
bubnuoreka
3 | MukposBoronus 1 HOK
https://m.edsoo.ru
/863e9cle
[Monmynsuust kak
3JIeMEHTapHas €AMHUIA
bubnuoreka
BHJIa U 3BOJIIOLIMU.
I[HOK
4 | JlaGoparopHnas padora Ne 1 1 0.5
«CDABHEHNE BILIOB 110 https://m.edsoo.ru
P A /863e99c6
MOP(OJIOrHIecKOMY
KPUTEPUIO»
bubnuoreka
JIBIKYILHE CUTIBI
[HOK
5 | (snemeHTapHbIe (PaKTOPHI) 1

https://m.edsoo.ru
/863e9da4




bubmmoreka

EcrectBennslit 0TOOD U €ro LIOK
(hopMbI https://m.edsoo.ru
/863e9ed0
Pesynpratsl 3BosIIOIMN:
MPHUCTIOCOOJICHHOCTD
OpraHu3MOB U
BH1000pa3oBaHUE. bubmorexa
JlabopaTtopHnast pabota No 2 0.5 HOK
«OIcaIe https://m.edsoo.ru
/863e9fde
MIPUCTIOCOOIEHHOCTH
OopraHun3ma u eé€
OTHOCHUTEJILHOTO XapaKTepay
bubnuoreka
Hanpasnenus u nytu [HOK
MaKpO3BOIIOLUU https://m.edsoo.ru
1863e9cle
HeobpaTtumocTs 3BosonnN
Uctopus xu3nu Ha 3emiie u
METO/Ibl €€ N3yUEHUS
bubnuoreka
I'nnoTe3bl NPOUCXOKAECHHS LHOK
KU3HU Ha 3eme https://m.edsoo.ru
/863ea5ab
bubnuoreka
Pa3Butue xu3Hu Ha 3eMie HOK

I10 5paM U Mnepruoaam

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




OCHOBHBIC ATaIIbI 9BOJIFOIIMH
PACTUTCIIBHOTO U JKUBOTHOT'O

bubnuoreka
mupa. [Ipakrtuueckas padora
Ne 1 «3yuenune 0.5 HOK
HCKOTIAeMbIX OCTATKOB https://in. 0004
. /863ea8bc
pacTeHU U KUBOTHBIX B
KOJUIEKIIUSIX»
bubnuoreka
CoBpemeHHas cuctema [HOK
OpraHH4YeCKOro Mupa https://m.edsoo.ru
/863¢ad8e
bubnuoreka
DBOJIOLHS YEJIOBEKA [HOK
(a"TpOTIOTEeHE3) https://m.edsoo.ru
[863eac2c
bubnuoreka
JBxymue cuitbl (hakTopsl) [HOK
aHTpOIIOreHe3a https://m.edsoo.ru
/863ead44
OcHoBHbIE CTaUU
ABOJIIOIIMH YeJIOBEKa
bubnuoreka
YenoBeueckue pachl U
MIPUPO/IHBIE alaNTalllH LOK
qeToBeKa https://m.edsoo.ru
/863eaea2

PesepBHBIN ypOK.
O06o0011eHne o Teme
«Bo3HUKHOBEHHE U
pa3BUTHE KHU3HHU HA 3eMiie»




DKoJorus Kak HayKa

bubnuoteka
Cpenpl oOuTaHus U IIOK
IKOJIOTHYECKHEe (DaKTOPBI https://m.edsoo.ru
[863eafec
AOGuoTtudeckue (HakTopsl.
JlabopaTtopHnas pabota Ne 3.
«Mopdonornueckue
. bubnnoreka
O0COOEHHOCTH pacTeHUH U3
[HOK
Pa3HBIX MECT OOUTAHUS. 0.5
TlaGoparonias paGora Ne 4 https://m.edsoo.ru
paTopHai p T /863eb10e
«BnustHuE cBeTa Ha POCT U
pa3BHUTHE YEPEHKOB
KoJIeyca»
bubnuoreka
OK
buotnueckue dakTops a
https://m.edsoo.ru
/863eb348
DKOJIOTUYECKHUE
XapaKTePUCTUKH
nonymsitun. [IpakTudeckast 0.5
pabota Ne 2 «IToncuér ’
IUIOTHOCTHU TOMYJISALUAN
pa3HbIX BUJOB PACTCHHI»
bubnuoteka
Coo0mecTBa OpraHn3mMoB — IIOK

OUOIIEHO3

https://m.edsoo.ru
/863eb46a




bubmmoreka

2 | DKOJOTrM4eCKUEe CUCTEMBI ITIOK
6 | (PKOCHCTEMBI) https://m.edsoo.ru
/863eb46a
OcHOBHBIE TIOKA3aTENN
bubnuoteka
9KOCUCTEMBI.
2 LHOK
DKOJIOTUYECKHE MUPAMUBI.
7 CBOHCTRA YKOCHCTEM https://m.edsoo.ru
’ /863eb5fa
Cyxkueccust
2
2 [IpupoaHbIE S5KOCUCTEMBI
2 | AHTpOHNOreHHbIE
9 | »KocHUCTEMBI
bubnuoreka
3 | bwuocdepa — rmobanpHas I[IOK
0 | »skocucrema 3emin https://m.edsoo.ru
/863ebb5e
bubnuoteka
3 | 3aKOHOMEpPHOCTH I[HOK
1 | cymecTtBoBaHus 6uochepsl https://m.edsoo.ru
/863ebd16
3 | YenoseuecTBo B OHMochepe
2 | 3emun
bubnuoteka
3 CocyiiecTBoBaHUE TPUPOABI [HOK
3 | uyenoBeuecTBa https://m.edsoo.ru
/863ebale
3 | PesepBHblil ypoK.
4 | OO60061eHne TeMbl
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

buonorus 10 xmacc: yae6. mys o01eoopazoBat. opranusanuii: 6a3oBblil ypoBeHb I[laceunux
B.B., Kamenckuii A.A., Pyouos A.M. u apyrue /ITox pen. [laceunuka B.B. Akunonepaoe
obmectBo «M3natenscTBO «IIpocBenienne

buonorus 11 xnacc: yue6. mist oOuieodpazoBar. opranusaiuii: 6a3oBsiil ypoBenb  [laceunuk
B.B., Kamenckuii A.A., Pyouos A.M. u npyrue /Iloxa pen. [laceunuka B.B. AkunonepHoe
obuectBo «M3narenscTBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

buonorus 10 xnmacc yueOnuk Ilaceunnk B.B., Kamenckuit A.A., PyonioB A.M. u npyrue /ITox
pen. [laceunuka B.B. Akninoneproe o6mectBo «M3narensctBo «IIpocBenienne»

buomorus 11 kmacc yueOnuk Ilaceunnk B.B., Kamenckuit A.A., PyonioB A.M. u npyrue /ITox
pen. Ilaceunuka B.B. AkimonepHoe oomectBo «M3marenscTBo «IIpocBenienne»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

bu6mmoreka [IOK
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