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HOACHUTEJIBHASA 3AIINCKA

IIpu pazpaboTke mHporpaMmbl MO OUOJIOTHU TEOPETUUECKYI0 OCHOBY IS
ompenesieHus] TOoAX0J0B K (OPMUPOBAHUIO COJEpkKaHUA Y4eOHOro mpeameTa
«buonoruss» cocraBwiIn: KoHUenTyaiabHble nonoxkeHus PIrOC COO o
B3aUMOOOYCIIOBJICHHOCTH  IIeJIed, CcoJepKaHusi, pe3yJbTaTOB OOy4YeHUS U
TpeOOBaHUMN K YPOBHIO OJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENIX U
OPUHIUIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHETrO
ob1iero oopazoBanust B Poccutickoit deepaninu, a TakKe MOJIOKEHUS O Crielu(uKe
Ouosiornu, €€ 3HAYCHUU B TO3HAHUM SKUBOM MPUPOABI U OOECICUCHUU
CYIIIECTBOBAHUsI YesioBeYecKoro oomiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
oTpeieSIeHbl OCHOBHBIC ()YHKITUU TTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma no 6uonoruu 1aét npeacTaBiIeHue O Lelsx, 00 001Iel cTpareruu
0o0y4eHU s, BOCITUTAHUS U Pa3BUTUS 00YUAIOIINXCS CPEACTBAMH yUeOHOT0 IIpeAMeTa
«buonorusy, onpeaenser 00s13aTeIbHOE MPEIMETHOE COJIepKaHUE, €ro CTPYKTYPY,
pacmpeneneHue Mo paszjeliaM M TeMaM, PEKOMEHIYEeMYIO IOCJeI0BaTeIbHOCTh
U3y4eHHs] y4eOHOro MaTepuaia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPE IMETHBIX
CBs3€H, JIOTUKH 0O0pa30BaTENBLHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcs.

B nporpamMme 1o 61070THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHUus B
dbopmupoBaHUHU OCHOBHBIX BUJIOB y4eOHO-IT03HaBATEIbHOM
NeATeIbHOCTH/YUEOHBIX JCHCTBUA OOYYaIOMIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme no 6monorun (10—11 kmaccel, 6a30BbIi YPOBEHB) pealn30BaH
MPUHIMI TPEEMCTBEHHOCTH B HW3y4Y€HUW OWOJoruu, Onarojapsi 4emy B HeEl
MPOCMATPUBAETCS] HAMNPABICHHOCTh HA pa3BUTHE 3HAHUM, CBS3aHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHHUI O 3I0pPOBOM
oOpa3e XM3HM U OCEpEKHBIM OTHOIIECHHUEM K OKpPYKAIOIMICH TPHUPOIHOU cpene.
[TosToMy Hapsny ¢ M3ydyeHHEM OOIIECOMOIOTUUECKUX TEOPHUM, a TakKe 3HAHUH O
CTPOCHMH KUBBIX CUCTEM PA3HOTO PaHra U CYHIHOCTH OCHOBHBIX MPOTEKAIOMINX B
HUX TPOIIECCOB B MPOTpaMMe MO OWOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEHEBHOM JKU3HU JJISl PEIICHUS MPUKIATHBIX 33724, B
TOM 4Huclie: TPO(PUIAKTUKU HACJIEICTBEHHBIX 3a00JEBaHMI 4YeIOBEKa, MEIUKO-
F€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000OCHOBAHHUS SKOJOTUUECKH 1I€1I€CO00Pa3HOro



MOBEJACHUS B OKPYKAIOLIEH NPUPOIHOU CpElE, aHalv3a BIUSHUS XO3SUCTBEHHOU
JIEATEIbHOCTH YEJIOBEKAa Ha COCTOSTHUE MPUPOJAHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
VYcunenue BHUMaHUSI K MPUKIAAHOM HAMPaBICHHOCTH Y4eOHOro Tmpeamera
«buronorus» NpoaIuKTOBaHO HEOOXOIUMOCTHIO O0ECTICUeHHS! YCIOBUH JJIsl PEIICHUS
OJIHOM M3 aKTyallbHBIX 3374 IIKOJIHHOIO OMOJIOTHYECKOro o0pa3oBaHus, KOTOpPas
npejamnoyiaraetT GopMUPOBAHUE y OOYUYAIOIIUXCSI CIIOCOOHOCTH adanTHUPOBATHCA K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0Opa3oBaHMs 3aHUMAET BAXHOE
mecto. OHa obecrneynBaeT (POPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEACTABICHUM O
HAy4YHOUW KapTHHE MHUpaA, pacIIUpsieT U 0000IIaeT 3HaAHUS O KUBOW Tpupoje, e
OTJIMYUTENIbHBIX TMPU3HAKAX — YPOBHEBOM OpraHu3allud W DBOJIIOIWHU, CO3JAET
yCJIOBHUSL  JIJIsi:  TO3HAHUSI  3aKOHOB  JKMBOM  MPUPOABI,  (POPMHUPOBAHUS
(GyHKIIMOHAJIBHOM TPaMOTHOCTH, HAaBBIKOB 3JIOPOBOr0 W 0Oe3omacHoro obpasa
KU3HH, KOJIOTUIECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIICHHS K KUBOW TPHUPOIE
U YEJIOBEKY.

Bonbioe 3HaueHre OMOJIOTHST UMEET TAKXKe JJIsSI PEIICHUS BOCIIUTATEIIbHBIX U
pa3BHBAIOIIMX  3aJa4  CpelHero  odmero  00pa3oBaHMs,  COIMANIM3ALUU
oOyuaromuxcs. M3ydyenne 6uonorun oOecrneynBaeT yCcJIOBUs Uisl (OPMUPOBAHUS
UHTEIJICKTYalbHbIX, KOMMYHHUKAIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
NPEICTABIICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, PUZUKHU, XUMUU U
reorpa¢uu. Ha3BaHHble TOJNOXKEHHMSI O TMpeAHA3HAYEHUU Y4eOHOro mpeaMera
«buonorus» CcOCTaBMIM OCHOBY /Jisi ONpEAeNeHUs IMOAXOJ0B K OTOOpYy H
CTPYKTYpPUPOBAHHMIO €T0 COJIEpkaHUSA, TMPEJICTABICHHOTO B IIporpaMMe IO
ouomnoruu.

Otb6op comepkanusi ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIUNA KYJIbTYpOCOOOpPAa3HOrO0 MOMAXO0Jd, B COOTBETCTBHH C
KOTOPBIM OOYy4Yaroniuecs IOJDKHBI OCBOUTH 3HAHUST M YMEHUS, 3HAUUMBbIC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHHE
YyeJoBeKa B OKpY’Kalolled MPUPOIHON cpenie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU M TPAKTUYECKOM aesTebHOCTH. Oco00€ MECTO B 3TOM CHCTEME 3HAHUU
3aHUMAIOT JJIEMEHTHI COJIEPKaHMsI, KOTOPhIE CITYy>KaT OCHOBOH IJIsi (pOPMUPOBAHUS
MPEJCTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa |
IIEHHOCTHBIX  OpPUEHTAlMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3alUu
Omonorndeckoro oOpa3oBaHMs.

CTpyKkTypupOoBaHHE COAEpX)aHUS Y4eOHOro MaTepuaia B TPOrpaMMme II0
OMOJIOTUN  OCYIIIECTBIEHO C YYETOM MPHUOPUTETHOTO 3HAYCHUS 3HAHUN 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX XKMBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHU3alluu U
ABOJIOLMH. B COOTBETCTBUU C 3TUM B CTPYKTYpe yueOHOro npeamera «buonorus»



BBIJICJICHBI CIICIYIONIUE COoJepKaTebHble JIMHUM: «buonorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3M Kak
Oouonornueckas cucremay, «CucremMa U MHOrooOpasne OpPraHHMYeCKOro MUpay,
«IBOTIONHMS KUBOU MPUPOIBD», « IKOCUCTEMBI M IPUCYIIIUE UM 3aKOHOMEPHOCTU.

Henp um3ydyenus ydeOHOro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJIcHUE  OOy4YalOlMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIBLHOU
OpraHM3alMyi >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOIb30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHUU O OMOJOTHYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiiax, CIy>KalluX OCHOBOM
Ui OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX HAyYHOTO TMO3HAHUS, CTPOSHUH, MHOTOOOPa3uu U OCOOECHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3aIliH, BBIJAIOIIUXCS OTKPHITUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydaromUXCs TMO3HABATEIBHBIX, WHTEIJIEKTYalbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoIlecce aHah3a JAHHBIX O IMYTSAX pPa3BUTUS B
OMOJIOTUM HAYYHBIX B3IUIAJIOB, UIEH U MOAXOJOB K HM3YUYEHHUIO JKHUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3alluy;

CTaHOBJIEHHE Yy OOydYamImMXcsi O0Omel KyJabTypbl, (GYHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHSATH U OLIEHUBATH SBJICHUS OKPY’KAIOIIETO
MUpPa KUBOU MPUPOJIbI HA OCHOBAHUU 3HAHU U OTBITA, MTOJIYYCHHBIX MPU U3YICHHUH
OHOJIOTHH;

dbopMupoBaHue Yy OOyYaloOIUMXCS YMEHHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MCSATEIBHOCTH YENOBEKA, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHI;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TIPU TIPOBEJICHNN OMOJIOTUYECKUX UCCIICTOBAHMIA,

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTHYECKON KYJIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHWM U YMEHUN B MOBCEIHEBHOM JKU3HU IS
OLICHKH MOCJIEICTBUI CBOEH JEATEIBbHOCTH M0 OTHOIICHUIO K OKPYXaIOIlIel cpere,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHE W COONIONCHHWE Mep NPOPUIAKTUKH
3a00JIeBaHM.



B cucreme cpeanero o6miero oOpaszoBaHusi «buonorusi», mzyuaemas Ha
0a30BOM YpPOBHE, SBISCTCS O0S3aTCIbHBIM y4EOHBIM IMPEAMETOM, BXOISIIAM B
COCTaB MpeaMETHOU 00acTu «ECTeCTBEeHHO-HAYYHBIC PEIMETHIY.

JI1s u3yueHus OMoJoruK Ha 6a30BOM YPOBHE CpeJIHET0 0011ero o0pa3oBaHus
otBoauTcs 68 gacoB: B 10 kimacce — 34 gaca (1 gac B Heaenio), 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 6uoniorun B popMupoBaHUU COBPEMEHHON HAy4YHOH KapTUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOIbI (HAOTIOICHHUE, IKCIIEPUMEHT, OITUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konsuos, /Ix. Yorcon u @. Kpuk.

Tabmuipl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThI:

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

Tema 2. 7)KuBble cUCTEMbI U X OPTaHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
YKUBBIX CUCTEM OT HEOPraHUYECKOU IPUPOIBL.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, MONYJISIUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOTeOeHOTHIECKUI ), OMOChEpHBIH.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XHUMHUYECKUE DJIIEMEHTBI: MaKpO3JIEMEHTHI,
MHKPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHbIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llommep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
He3amennmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OENKOB.



depmeHThI — Onosiorudyeckue katanuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIN
LHeHTp, cyOctpatHas cneuuduyHoctb. Kodepmentsl. Butamunsl. OTianums
(epMEHTOB OT HEOPTraHUYECKUX KaTallu3aTOPOB.

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

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'mapoduibHO-
ruapopoOHble  cBoWcTBa. buonorundeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAaK HCTOUHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JIHK u PHK. Hyxneotuasl — MoHOMEpHI
HyKkJIeruHOBbIX KUCIOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune u pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

[utonorus — Hayka o kierke. Knerounas teopusi — npumep B3aUMOACHCTBUA
ujel u (HaKToB B HAYYHOM TTO3HAHUU. MeTO/Ibl U3yUEHHUS KIIETKH.

Kinerka kak nienoctHas xuBasi cucrema. OO1ue npu3Haky KJIETOK: 3aMKHYTasl
HapyxHass MemOpana, Mosekynsl JIHK kak renernueckuit ammapar, cucrema
cuHTe3a Oeka.

Tunbel KIETOK: JyKapuoTHueckas | TMpokapuoTudeckas. (OcoOeHHOCTU
CTpOeHUsl TpoKapuoTHdyeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
DYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >KUBOTHOW U
IpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmaruyeckas memOpana, e€ cBoiicTBa u pynkuuu. llurornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapar ['ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHAPWH, IUIACTHBI.
[IpoucxoxaeHne MHUTOXOHAPHN © TutacTun. Buabl mractua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KIETKU. BKitoueHus.

Anpo — perynaropHsiii HeHTp kieTku. CtpoeHue siapa: siaepHas o00J0uKa,
KapuoIlJa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Jnarpammel: «PactipeenieHrne XuMUYECKUX 3JIEMEHTOB B HEKMUBOU IPUPOJIE,
«PacmpenienieHrne XUMHUYECKUX SJIEMEHTOB B KUBOW MPUPOJEN.

Tabmuuer m cxembl: «Ilepuonnueckas TabnHIla XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOJIeKyJbl BOJIb», «brocunTe3 0enkay, « CTpoeHHe MOJIEKYJIbI OeKa,
«Ctpoenne pepmentayn, «Hykneunossie kuciaotel. JJHK», «Ctpoenne moaekybl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHHEe paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOAb, «JIMIuas».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJi1 MPOBEACHUS
HaOJIIOJICHUM, W3MEPEeHHM, DKCIIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnasi pab6ora Ne 1. «M3ydyeHue KaTaJUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHuwe cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUi IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WU METa0oIN3M. ACCUMUIIALNS (TUIACTHYECKUM OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO IpoIlecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BenecTB: aBTOTpOodHBIN 1 rerepoTpodHbIid. Ponb pepmeHToB B
oOMEHE BEIlleCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TeMmMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
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
aKKyMYJIHPOBaHUE YHEPTUU B KIIETKE. JTallbl SHEpreTHueckoro oomena. [ nmukonus.
bpoxenue u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnutensHoe pochopmmmpoBanue. IPPEeKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetudeckoil mHboOpManuu B KiIeTKe. ['€HETMYECKHUH KOJ M €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoampoBanue amuHOKUCIOT. Pomb pmbocom B
OouocuHTe3e OenKa.

Heknetounsie ¢popmbl xu3HU — BUpychl. McTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BHUPYCOB.
bakrepuodaru. bone3nn pacteHuil, JKUBOTHBIX W YEJOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonepuuuta yenoseka (BUY) — Bo3z0yautens CIIN/a.



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

JdeMoHcTpanum:

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

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«JHepreTudyeckuii oOMen», «Ximopormiacty, «Potocunres», «Ctpoenue JJHK»,
«CTtpoeHue U pyHKIIMOHUPOBaHHE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-antukaruu «Y npoenue JJHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIeTKU», Moenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdaza u MuTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Permukarnus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBld W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosOornuecKMe OCHOBBI PA3MHOXEHHUS U  MHIAMBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — muto3. Cranun muto3a. IIponecchl, nmpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@®opMbI pa3MHOKEHUSI OPTaHU3MOB: Oecroyioe U MmosioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, ITOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHMPOBAHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0TO.

Meito3. Cragum Mmeiio3a. IIpoiiecchl, mpoucxoasiiyMe Ha CTaaAusX Meio3sa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuid CMbICT H
3Ha4YECHHUE MEH03a.

['ameTtorenes — mporiecc 0Opa30BaHWs TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKHM M AMYHUKUA. OOpa3zoBaHHE W PAa3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHUIEKIIeTKa) — CIEePMaTOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUILEKIETOK U CcHepmMaTo30uAoB. OIIOA0TBOPEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTambl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opranoreHes. IloctamOpuonanbHOEe pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PA3BUTHS: TpsIMOE, HenpsAMoe (JIUYuMHOuYHOE). BimsHue



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

Poct u pasButue pacreHuii. OHTOreHE3 LBETKOBOTO PACTEHHS: CTPOCHUE
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», «Kietounwlii nukin», «Pemnmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u HenpsAmoe pa3zBuTHE», «'aMEeTOreHe3 y MIICKOIUTAIOIINX 1
YenoBeKa», «OCHOBHBIE CTaIU OHTOTCHE3a».

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENAapaThI «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpEIIKa JyKa», MarHUTHAas MOJENb-alIuIuKanusa «/lenenne KIeTKu», MOJENb
JIHK, mozenb MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Neo 3. «HaGmromenwe mMuTo3a B KIETKAX KOHYHMKA
KOpEIIKA JIYKa Ha TOTOBBIX MUKpOITIpEnapaTrax».

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

Tema 6. HacsiencTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazsutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiaJ pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUI, MOJEKYJISIPHO-TeHETHYECKUi). (OCHOBHBIE TE€HETUUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnaeneMm.
MoHorubpuaHoe CKpemrBaHue. 3aKOH €IWHO-00pa3usi THOPUIOB MEPBOTO
nokoseHus. [IpaBuiio qoMuHUpOBaHUS. 3aKOH paCIICINICHUs TPU3HAKOB. ['unoresa
YuCTOTHI raMeT. [1ojIHOE U HenmoaIHOe TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee cKkpemuBanue. Mcnonp30Banne aHaNM3UPYOUIETO CKPEIIUBAHUSA
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuermienHoe HacaeaoBanue mpu3HakoB. Paborta T. Moprana o criernjieHHOMY
HACJIEIOBAaHUIO TeHOB. HapyleHne cuerieHnsi FeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHasl TEOpHUsI HACIEICTBEHHOCTH. | eHeThUeCKne KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C MMOJIOM.

HN3meHunBOCTh. BUabl N3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICACTBEHHAs.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONM U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapualmOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TIeHOTHIIMYCCKAs, HM3MCHUMBOCTh. KoMOMHaTHUBHAaS
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpollecc — OCHOBA KOMOWMHATHUBHOMU
U3MEHYMBOCTU. MyTaliMoHHAast U3BMeHYUBOCTh. Kiaccudukanust MyTaliuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTalruid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeAcTBeHHOW n3MeHunBocty H. Y. BaBuosga.

BuesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHeaJIOTNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemMeHHOe ompeaesIeHue reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[1I1P-anamu3a. HacnencTtBennble 3a0ojieBaHMs 4YeJOBEKa: TCHHBbIE OOJIE3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HH.
ComaTtnueckue | TeHepaTuBHble MyTauuu. CTBOJOBbIE KiIETKH. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TCHETHICCKUX
Oose3Hel. MeanKko-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B TIPEAOTBPAIICHUH U JICUCHUU TeHETHICCKUX 3a00JICBaHUN YeIoBeKa.

JdeMoHCcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBunos.

Tabmurp! 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHNE U €T0 ITUTOTCHETHYCCKAas
OCHOBa», «3aKOH pACIICIIJICHUS U €r0 IUTOT€HETUYECKasi OCHOBaY, «3aKOH YUCTOTHI
rameT», «Jlurudpugnoe ckpemmuBanuey, «llutonornyeckrue oCHOBBI JUTHOPUIHOTO
CKpemuBaHus», «Meno3y, «BzaumMoaelncTBue auieabHbIX TEHOBY, «l €HEeTHYECKHE
KapThl paCTeHUH, )KUBOTHBIX M 4elIOBeKa», «I'eHeTuka mosay, «3aKOHOMEPHOCTH
HACJIEJIOBaHUs, CUEIUIEHHOTO ¢ TojJoM», «KapuoTumbl yemoBeka M >KMBOTHBIX),
«Bugel m3amMeHUnBOCTHY, «MoaudukanmuonHas W3MEHUYHBOCTHY, «HacmemoBanme
pesyc-dakropan, «I'eHeTHKa TpynI KpoBu», «MyTallmoHHAss K3MEHUIUBOCTD.

OGopynoBaHue: MOJSTU-AMIIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey», «urubpugnoe ckpemuBanue», «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKporpenapaT «Jpo3odunay» (HopMma, MyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), repOapuit «I'opox moCeBHOM».



JlabopaTopHble U NpaKTHYeCKHe PAadOThI:

Jlaboparopnast pabota Ne 5. «/3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO U
JUTHOPUAHOTO CKPELIMBAHUS Y APO30(HUIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKalMOHHONW WU3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifla U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabora No 7. «AHanu3 MyTauuii y apo30(uiibl Ha TOTOBBIX
MUKpOIpEnapaTax.

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

Tema 7. Cenekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3apoXkaeHUe CEJEeKIMH U TOMECTHUKALIUS.
VYyenne H. U. BaBunoBa o nueHTpax NpouCcX0oxACHUS K MHOI000pa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCXO0XKIEHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHU U KUBOTHBIX. OIlEHKa 3KcTepbepa. bIM3KOpOICTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHusA. CKpelluBaHHE YUCTHIX JTUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBEHHBIN MyTareHe3 u mojiydeHue
NOJIUIUIOUAOB. JIOCTHKEHUS CENEKIIUU PACTEHUM, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. ITallbl
co3nanust pexomOuHanTHOW JIHK wu TpaHcreHHeix opranu3moB. KieTouHas
uHxeHepus. Knerounbele KyJbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHEe BBICOKONPOIYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHdeckue  npodbimembl. MO  —  reHeTH4ecKu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpetrer: H. U. BauiioB, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabnmuuet u cxembl: kKapta «lIeHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpHBIX pacTteHuil», «llopoasl ToMallHUX KUBOTHBIX», «COpTa KyIbTYpPHBIX
pacteHuity, «OtnanéHnas ruopuauzanus», «Padotel akagemuka M. @. FiBanoBay,
«llonmummonaus», «OOBEKTh OUOTEXHOJNOTUNY», «KIleTOuHblE KyJNbTYyphl H
KJIOHHUpOBaHUe», « KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISHKH TUIO0B M KOPHETIIIOOB AUKUX (POPM U KYIBTYpPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIE PACTCHUS.

JlaGopaTopHble M IpaKkTHYecKUe padoThbI:

Okckypcuss «OCHOBHBIE METOIbl W JOCTHXKEHHUSI CEJEKIMU pPACTeHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



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

11 KVIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT U,

[IpennochliKu BO3HUKHOBEHUS SBOJIOLMOHHONW TEOPUM. IBOJIIOLMOHHAS
Teopuss U €€ MecTo B Ouosioruu. BiusHue 3BOJIIOLMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa ABOJONUHU. [lasieoHTOIOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BUJOB B TMaJl€OHTOJIOTHYECKONM JICTOMUCH, TEPEeXOaHble (HOPMBEI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH v Gpaop MaTepUKOB U OCTPOBOB.

OMOpUOTIOTUYECKUE: CXOJICTBA M Pa3IU4Ms 3IMOPHUOHOB pa3HbBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX MyTeH y Bcex
OpraHU3MOB.

OpomonmonHass Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEIEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopusi 3Bosironnu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

Mukposomonus. [Tonynsinusa kak eITMHUIA BUIA U 3BOJIIOLINH.

JIBkymue cuibl ((pakTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc ¥ KOMOWHATMBHAs W3MEHYMBOCTH. [lOMyssiiuoHHBIE BOJHBI M Ipeid
reHoB. V30511 U MUTpanus.

EcrectBennsiit otbop — HampaBispomuid (akTtop 3BoOIOIUUA. DOpMBI
€CTEeCTBEHHOT0 0TOOpAa.

[TprcnocOOIEeHHOCTh OPraHM3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpGh03bl ¥ HIHO-aIaNTAIIHH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoosBomonusi.  DPopMbl  IBOMONMM:  (prsieTHYecKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHue OoT HecleuHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AanTuBHas paguaiys.

JdeMoHcTpanum:

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



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

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc»,  «Popmbl  OoprObI  3a
cymecTtBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «[lomyanum», «MyTaunoHHas

M3MEHYUBOCTEY, «ApomMopdo3b», «Waunoamantanun», «OOIas gereHepaus,
«/IBmxkyme cuibl sBomonuny, «Kapra-cxema Mapuipyta nyrtemectBus Y.
HapBuHa», «bopb0a 3a cymectBoBaHue», «lIprCIOCOOIEHHOCTh OpPraHU3MOBY,
«I"eorpaduyeckoe BUI000pa30BaHUE), « IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIONIOB M CeMsiH, KoJuleKius «IIpumepbl 3aluTHBIX TPUCIIOCOOICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBJICHUS SBOJIONHUNY», 00bEMHAs MOJETh
«CTpoeHHE TOJTOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJekus «@DOpMbI COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenp anmukanua «llepekpéct
XpOMOCOMY, BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKWY,
MUKporpenapart «J[po3oduna» (Hopma, MyTanuu GOpMbI KPBUTLEB U OKPACKH TEJIa).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

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

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

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMJIe.

JloHayuHble TPEACTABICHUS O 3apOKIECHUU KU3HU. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abWoreHe3 W MaHCHepMus. XHUMHYECKas
3BONMIOLMS. AOHMOr€HHBIH CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHHMYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUECKOM 3BOMoIMU. HauanbHble 3Tansl
ouonornueckoit sBosronuu. I'mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBCHHME IPOTOKIETKH. [lepBble KIETKM M HX 3BOIIOLUSL.
@opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickasg »pbl. llameoszoiickas 3pa u €€ mnepuoabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHUTYPUMCKUM, JEBOHCKU, KAMEHHOYTOJIbHBINA, TIEPMCKHUU.

Me3o030iicKkas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3oiickass 3pa u €€ 1nepuoApl: MaJICOr€HOBBIM, HEOrCHOBBIM,
AHTPONOT€HOBBIN.

XapaKkTepuCTUKa KJIMMaTa M TeoJIOTHYecKuX mpoueccoB. OCHOBHbBIE 3Tarllbl
SBOJIOLIMM PACTUTEIBHOTO M KMBOTHOrO MHUpa. ApomMopdo3bl y pacTeHHil u
KUBOTHBIX. [losiBlIeHUE, pacuBET U BRBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.



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

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTMs KaKk Hayka. Pa3Burre npencraBieHui o
IIPOUCXOXKJAEHNN YeJIoBeKa. MeTtonsl u3ydeHus aHTpororeHeza. (Cxoactsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBrxyiue cuiibl ((hakTopsl) aHTponorenesza. HacneacrBeHHas H'3MEHYMBOCTD
U eCTeCTBEHHbI 0TOOp. OOILIEeCTBEHHBI 00pa3 >KU3HU, WU3TOTOBIECHHE OpYyIUN
TpyJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomdamud, YenoBek HeaHAepTanbCKuK, YenmoBek
pa3ymHbIil. Haxonku ucKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHusi, 00bEM TOJOBHOTO MO3Tra, 00pa3 >KM3HU, OPYIHs.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHMIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCIOCOOJEHHOCTH  MpEACTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSM CYIIECTBOBaHUA. EJMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanum:

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

Tabnmuuel u cxembl: «Bo3uukHoBeHue CoiHEYHOW cucteMbly, «Pa3Burtue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuBOTHas  KJIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPA»,
«CpaBHEHUE AaHATOMUYECKHUX YEPT CTPOCHUS YEIIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOTMYECKHX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE 0N, «HernoBeuecKre pach».

O6opynoBanue:  Mymspku  «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CJICTIKU WIH
M300pakeHUss KAaMEHHBIX OpYAUH NEPBOOBITHOTO 4YelOBEeKa (KaMHU-YOIIIEPHI,
pyomma, ckpebna), TeOXpoHOJOrHYecKas TaOauIa, KOUICKIUI «DopMbl
COXPAHHOCTH UCKOIIA€MBbIX JKUBOTHBIX U PACTEHUII.

JlaGopaTropHble M IpaKkTHYecKUe padoThbI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIUSIX).

DKCKypcusi «IBOJIOUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HBIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3Msbl 4 OKpYysKawIiuas cpeaa.



DKoJorus Kak HayKa. 3aJaud ¥ pa3aenbl SKOJOruu. MeTobl IKOJIOTHYECKUX
UCCJEeI0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYILHAas, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHASI.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abuoTtuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JlefcTBHE 3KOJIOTMYECKUX
(aKTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEpATypa, BIAKHOCTb. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKUX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buotnueckue dakTopsl. Busbl 6MOTHUECKUX B3aUMOJICUCTBUN: KOHKYPEHIIHUA,
XHUIHUYECTBO, cuMOM03 U ero (opmel. Ilapasutusm, koomepauus, MyTyalu3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HaxJIECOHUYECTBO). AMEHCAIU3M, HEHUTPAIU3M.
3HaueHne OHUOTHMYECKUX B3aMMOJICUCTBHUM JUIsl CYHIECTBOBAHUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEePUCTUKU momyisuud. OCHOBHBIE IMOKa3aTelu
NOMYJSIUU: YUCIECHHOCTb, IUJIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
murpanud. J[lnHaMuka 4ucIeHHOCTH MOMYJISAINHA U €€ PEryIIsIus.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, O. ['ekkerns.

Tabnuuel 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranuzMoBy», «®Potonepuonuzm», «llomynsiuun», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTHU NOMYJISuU HHOY30pun-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M NpaKTH4YeCKUE PA0OTHI:

Jlabopatopnas padota Ne 3. «Mopdonorudueckue 0COOEHHOCTH PACTEHHUM U3
Pa3HBIX MECT OOUTAHUS.

JlaGopatopnas padota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTH NOMYJISLUI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHI0Bas,
MPOCTpAHCTBEHHAs, Tpoduueckas (nuieBas). Buabl-momuHantel. CBs3M B
ouoreHose.

Okonornyueckne cuctembl (dkocuctemsbr). [lonsitue 00 »sKocucremMe u
ouoreorneHoze. DyHKIMOHATIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TPOJYIECHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHUH B IKOCUCTEME.
Tpoduueckue (numieBbie) ypoBHU 3kocucTeMbl. [TuieBrie nenu u cetu. OCHOBHbBIE
MIOKAa3aTelM 3KOCHCTEMBbI: OMOMacca, NPOAYKLUS. OKOJIOIMYECKHE NHPaMUJIbIL:



MPOAYKIIMU, YHMCICHHOCTH, Ouomacchl. CBOICTBa SKOCHCTEM: YCTOWYMBOCTD,
camoperyisinus, pazputue. Cykieccus.

[IpupoaHble 3KOCUCTEMBI. DKOCHUCTEMBI 03EP M PEK. DKOCUCTEMA XBOMHOIO
WJIY IIAPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOT€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznHoobpaszue kak Qakrop ycToMuMBOCTH »dKocucteMm. CoxpaHeHue
OMOJIOrMYECKOT0 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.

KpyroBopoTs! BelecTB 1 OMOr€OXMMHYECKUE UKLl 2JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHbIE U3MEHEHUs B Ouocdepe.
['moGanbHbIE 2KOTOTHYECKUE TTPOOTIEMBI.

CocyuiecTBoBaHME MPUPOBI U yenoBedecTBa. CoxpaHeHre OnopazHooOpasus
KaKk OCHOBa ycToWuumBocTH Ouocdeprsl. OCHOBa palMOHAIBHOTO YIPaBICHUS
IPUPOJHBIMU PECypcaMu U MX UCIOJIb30BaHUE. J[oCcTHuKeHUsT OMOJIOTHN U OXpaHa
IPUPOJBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepuajackuid.

Tabmuuel u cxembl: «[lumessie nenu», «buoreHos3: cocTtaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llenmu nutanus», «IKoJOorMYECKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHno3 BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHBIEC BO3/ICMCTBHUS Ha PUPOAY», « BaKHEHIIINE NICTOYHUKH 3arPA3HEHUS
BO3/lyXa W TPYHTOBBIX BO», «llouBa — BakHeimas coctamistomnas ouocheps»,
«®akTtopel  gerpamanuu  mouB»,  «llapHukoBeiii  3ddexT»,  «DakTOpHI
pPaANOaKTHBHOTO 3arpssHeHust Oumocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenne xu3Hu B Ouochepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJeKiuu «buorenosy, «Bpeaurenn BaxxHEHIINX
CEIbCKOXO3AMCTBEHHBIX KYJIbTYp», TepOapuu U KOJUIEKIUHU PACTEHUN U AKUBOTHBIX,
MpUHAJJIeKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyIaM ogHoro Buaa, KpacHas kaura
Poccuiickoit ®enepanuu, W300paKEHHUS OXPAHIEMBIX BHIOB pPACTCHHH W
KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [IPOI'PAMMBI 110
BNUOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MpOorpaMM  cpeaHero oOmero  0o0pa3oBaHuUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKType JNMYHOCTHBIX pE3yJIbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCA POCCUNCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuYue MOTHBAlMM K  OOy4YyeHHUIO  OHMOJIOTHH,
I[eJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaNOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
JNEATEIBHOCTA 1LIEHHOCTHO-CMBICJIOBBIMUA ~ YCTAHOBKaMHU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEII U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJIbTAaThl OCBOCHUS INMpeameTra «bhosiorus» ITOCTUraroTCs B
€IUHCTBE YYeOHOW W BOCIUTATEIBHOW JIESITCIBHOCTH B COOTBETCTBUHM C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3UMLUMM JUYHOCTH, NATPUOTU3MA,
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUA ydeOHOro mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PaCHIUPEHHE >KU3HEHHOTO
OTbITa M OMbBITA JIEATEIBHOCTH B MPOIIECCE pear3allii OCHOBHBIX HaIpaBJICHUI
BOCTIUTATEJIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOr0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKAAHCKOMN MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHW Yy4YeOHBIX M T[O3HABATENIbHBIX 3a/lad, BBINOJIHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C Pa3HBIMU YOCXKICHUSMHU, KYJbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIePKaHUS,

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoil, ropiroctu
3a CBOM Kpail, cBor0 PoauHy, CBOMl SI3bIK M KYJIbTYpy, MPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOABL,
NOCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy’KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUKMCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauUuKusMH Hapo1oB Poccnu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

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

MOHUMAaHUE U peau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKue, COOJII0ICHUE TUTUEHUYECKUX TTPABUII U HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHUM W OTHbIXa, peryiasipHas (Qu3nyeckas aKTUBHOCTB), OEpexKHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
NICUXUYECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTW TMPaBWI WHIAUBUAYAJTBHOTO M  KOJJICKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS);

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW JIESITEIBHOCTH TEXHOJOTHYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HICTOYHHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIlIeCTBOBAHUS;

NOBBIIIEHUE YPOBHS HKOJOTUYECKOW KYJIbTYpbl: IPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB W OLEHKM HX BO3MOXHBIX TMOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TIPH U3YUCHUH OMOJIOTUH 3HAHHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBS3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJICHHE  MpaBWJ  TOBEACHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTUBHOE HENPUATHUE NEUCTBUH, IPUHOCAILIUX BPEJ OKPYKAIOLIEH IPUPOTHOU
cpele, yMEHHE MPOTHO3UPOBATh HEOJIArONMpPUSATHBIE SKOJOTMYECKHUE MOCIEICTBUS
NPEANPUHUMAEMBIX NEHCTBUN U NPENOTBPALIATD UX;

HaJIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIIEHUS, YKOJIOTUYECKOU KYJIbTYPBI,
OIbITa NEATENbHOCTH HKOJIOTHYECKOHN HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIbHONW, KOMMYHHUKAaTUBHOW M COLMAJIBHOMU
MIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTHYECKON NEATEIBHOCTH YKOJOTHUECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAjore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIBTYpbhl KaK CpEACTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe creuuukn OUONOTMM Kak HayKu, OCO3HaHUs e€ poju B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
NpesCTaBleHus 00 OKpYXKaloIIeM MHUpE Kak O €JIMHCTBE MPHUPOAbI, YEJIOBEKa U
oOmecTBa, B IMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIIeHUU NpodsieM
COXpPaHEHHUs IPUPOJTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJIi COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJa U3 TI00aTbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYUBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJTHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHU OWOJOTHYECKUX 3HAHMA B LEIAX
MOBBIIIEHNS OO0IIE KyJNbTYpbl, €CTECTBEHHO-HayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOYYarOMMXCs, (HOPMHUPYEMO
[IpU U3YUYEHUU OUOJIOTUH;

IIOHUMAHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIOJIb3YEMBIX B €CTCCTBEHHBIX
HAyKax, CIOCOOHOCTH HCIIOJIb30BaTh IIOJIy4YaeMble 3HaHUS [UJIs aHalu3a W
OOBSICHEHHSI SIBICHUM OKPYKAIOIIEr0 MHpPa M MPOUCXOASIINX B HEM M3MEHEHHH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOIINXCS JAHHBIX C LEJIBI0 NTOJIYYEHUs TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HUCIOJb30BaTh OMOJOTMYECKHE 3HAHUS IS
pelieHus Npo0JIeM B peabHbIX )KM3HEHHBIX CUTyalUsX;

OCO3HAHHE LEHHOCTH HAaYYHOHM JESATEIBbHOCTH, TOTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO M MUCCIIEN0BATENIBCKYIO NEATENBHOCTD HHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUW MO OHOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYMMbIE I  (POPMHUPOBAHUS MHPOBO33PCHUS OOYJarONTUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHSITHS, OTPaKAIOIIUe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpPAa H CIHCHU(PUKY METOJOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKaX (BEIIECTBO, SHEPTHs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHBIM (hakKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCCIIeI0BaHre, HAOI0ICHUE, NU3MEPECHHE, SKCTICPUMEHT U IPYTHUX ), YHUBEPCATbHBIC
ydyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PpETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (PYHKIIMOHAIBHONW TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIIMM ~ OOYyYaoIMUXCSA, CIOCOOHOCTh  OOYYalMMXCS  HUCIOJBb30BaTh
OCBOCHHBIC MEKIUCITUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOM U COITMAIBHON MTPAKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
NEeUCTBUAMM:

1) 6a30BBI€e JJOrHUYecKHe JeiCcTBUS:

CaMOCTOATENLHO  (QOpPMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILICHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilacCU(UKAIINK, 0000IEHNS), pPACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUN (BBIIENSATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNeNsITh 1EeIN JeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTHXKEHUS, COOTHOCUTH PE3yJIbTAThI IESITEILHOCTH C TIOCTABJICHHBIMHU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHITHUS I 0ObsICHEHUS (DaKTOB U SIBIICHUU
YKABOW IPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, JICAYKTHBHBIC, TIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKIIOUCHUS;

IPUMEHSTH CXEMHO-MOJIETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIECTBEHHBIX
CBsS3€l W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISIBICHHBIX B PA3IMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI C YYETOM aHaM3a UMEIOIIUXCS
MaTepHATBHBIX K HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TMOCIEACTBUH JACSITCIBHOCTH;

KOOPJUHUPOBATH U BBITIOJNHATH PaOOTY B YCIOBHUAX PEATHHOTO, BUPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA

BJIQ/ICTh HABBIKAMU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBBIKAMU  pa3pelieHuss MpoOjieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJ/IOB PEIICHUS MIPAKTHYCCKUX 3aa4, IPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HMHTEPHpETaliH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSIX, B TOM YHCJIC TIPH CO3JIaHUH YYCOHBIX U COITUATBHBIX TIPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOYEBBIMH MOHATHUSIMHU U METOIAMU;

CTaBUTh H (HOPMYJIUPOBaTh COOCTBEHHBIC 3ajJa4yd B 0Opa3oBaTeIHLHOU
NEATeTbHOCTH Y KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PeIIeHUsI, HAXOIUTh apPTYMEHTHI I JOKa3aTeIbCTBA CBOMX
yTBEPKACHUH, 3a/1aBaTh TapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHaJM3MPOBATh IIOJYyYEHHBIE B XOJAEC peIIeHUs 3aJaud pe3yJbTaThl,
KPUTHUUYECKH OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSX;

JaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIIAThH IIEJICHAMPABICHHBIN IMOMCK IEPEeHOCa CPEJICTB U CIOCOO0B
NerCcTBHS B TPOGECCHOHAIIBHYIO CPEIY;

YMETh TEPEHOCHUTHh 3HAHHWS B IO3HABATCIBHYIO M TPAKTHYECKYIO 00JIACTH
KU3HEICITCILHOCTH,

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC HJICH, MpEIiaraTh OPUTHHAIBHBIC MOJXO0JBl U PEIICHHUS,
CTaBHUTH MPOOJIEMBI M 3a]1a4H, JOMYCKAIOIIHE AIbTCPHATHBHEIC PEIICHUS.

3) pabora ¢ uHpopMmauueii:

OPHUECHTHPOBATHLCS B PA3TMYHBIX HCTOYHHKAX HHPOPMAIUHU (TEKCTE YU4eOHOTO
MocoOus, HAYYHO-TIONYJIAPHOW JHUTEpaType, OHOJOTHYECKHUX CIIOBApSIX U
CIIpaBOYHHUKAX, KOMITBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTEepHeTe), aHAIM3UPOBATH
MH(pOPMAIHIO Pa3TUIHBIX BUIOB U (POPM IMPECTABICHUS, KPUTHICCKH OICHUBATH
e€ TOCTOBEPHOCTh M HEIPOTUBOPECUYHUBOCT;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON ISl BBITIOJHEHUS! y4eOHBIX
3ajay;

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

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATIbHYIO  (GOpMY  MpPEICTaBICHUS
Oounonornyeckoil uHPpopManuu (cXeMbl, rpaduKu, AUArpaMMbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHBIM SA3BIK B Ka4yeCTBE CpeACTBAa mpu padbore cC
Oouosiorndeckor uHGOpMALME: NPUMEHATh XUMHUYECKHEe, (U3NYECKUE U
MaTeMaTHYeCKHUe 3HAKU U CHUMBOJIBI, (OpMYJbI, aOO0peBUATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEACTBa
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMU  paclo3HaBaHWUA U 3alUTBl  WH(oOpMammw,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJjaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU AeHCTBUSIMH:

1) o01enume:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXKJaeMol Tembl (YMEHHME 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YUUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIUNA APYTHMX yYaCTHUKOB
Juanora wid JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHBIE CpeAcTBa OOIIEHHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHUS KOH(DJIUKTHBIX CHUTYyaIlHUi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3IMUYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU Popme hopMyIupoBaTh CBOM BO3PAKEHUS;

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

2) coBMeCTHAasl AeATeJbHOCTD:

NOHUMAaTh U HMCHOJ30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHJWBUAYaJbHOU
paboThI U penIeHNN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEIICHUU yU4eOHOU 3a/1a4K;

BBIOMpATh TEMAaTUKy W METOJIbI COBMECTHBIX IEHUCTBUU C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOr0 YieHa KOJUJIEKTHUBA;

MPUHUMATh  I[€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJAThH IUIAH JICHCTBHM,



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

OLICHMBATh KAYECTBO CBOET0 BKJIJa M KAX/JI0I0 yYaCTHUKA KOMAH bl B OOIIMIA
pE3yJIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TMO3UIIMH HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIUsAX, POSIBISATH TBOPUECTBO U BOOOPAKEHUE, OBITH UHUITUATUBHBIM.

OBJaieHNe YHUBEPCAJTBLHBIMH PEryJSTUBHBIMU AeHCTBUSIMH:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHUSA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HECHHBIX U YU€OHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSAX M MOCTYIKaxX IO OTHOIICHHUIO K XUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISATH
poOJIeMbI, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHOM
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSTEIILHO COCTABIISATH IJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIIMXCS
pECYpCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUM;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKOH DSPYIUIIHH B
pa3HBIX 00JIaCTSIX 3HAHWM, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyallUsIM, BHOCHUTb KOPPEKTHUBBHI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/JICTh  HABbIKAMU  [O3HABAaTEIBHOM  pEeQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHHWI, MCTOIb30BaTh MPUEMBI PEQIICKCUU JJIST OIEHKH CUTYyallnH, BBIOOpa
BEPHOI'0 PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAJIU3€ PE3yIbTaTOB
NEeATEeNbHOCTH;



3) npuHATHE ce0ONA M IPYTUX:

MPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MpPUHUMATh MOTHUBBI M AapryMEHTBbl APYIMX I@pPU aHaJU3€ pE3yJIbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[IpeamerHbie pe3ynabTarhl ocBoeHusi mporpamMmmbl COO mo Ouosoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamera «buosorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, MHTEPIPETALUUA U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YYEOHBIX CHUTYyaIlUsSIX, a TaKKe€ B PEaIbHBIX
KU3HCHHBIX CUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl MPEJACTABJICHBI IO roaM 00y4YeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Klacce OJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUNA O MECTE U POJU OUOJIOTHMH B CHCTEME HAY4YHOI'O
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUH COBPEMEHHOW E€CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATILHON
IPAMOTHOCTH Y€JIOBEKA JJIsI PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbhIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OPraHu3M, MeTa00I13M (0OMEH BEIIECTB U MPEBPAIlICHUE YHEPTUN),
romMeoctad (CamMoOperyJsiiusi), YypOBHEBas OpraHU3alMsl JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEAEHUE (PEMPOAYKIIUS), HACIEICTBEHHOCTh, U3MEHYMBOCTD, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOTMYECKHE TEeOpuu (KJIETOYHAs, XpPOMOCOMHAsi,
MyTallMOHHAs, UEHTpajbHasg JOrMa MOJEKYJsipHON Ouonorun), 3akoHsl (I
Mengnensa, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasusi u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. 1. BaBunosa), onpenensiTe rpaHuilbl HX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJeTh METOJaMU HAYYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOILIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHHE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUIKEHUE THITOTE3bI, BHISBICHUE 3aBUCUIMOCTH
MEXIY HCCIeAYyeMbIMU BEIUYMHAMH, OOBSICHEHUE TIONYyYCHHBIX PE3YyIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSTHH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBaHUHU MOJYYEHHBIX PE3YJIbTATOB;



yYMEHHUE BBIACISTh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHA BEIIECTB M MpPEBpalleHUs dHEPruu B KIETKe, (DOTOCHUHTE3a,
IUIACTHYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OTUIOJIOTBOPEHUS, Pa3MHOXXEHUS, WHAUBUIYAJIBLHOTO PpPAa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJIYYECHHbIE 3HAHUS JUISI OOBSICHEHHS] OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUM, U1 IIPUHATUSA NPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU
KU3HU C LEJIpl0 oOecrieyeHHs O€30MacHOCTH CBOEro 370pOBbS U 3/0POBBS
OKPY>KAIOIIUX JI0JIeH, COOTIOICHHSI HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOIICH
OPUPOJHON Cpejie, MOHMMaHUE HEOOXOJUMOCTH HCIOIb30BAHUS JIOCTHIKESHUM
COBpPEMEHHOM ounosoruu u OMOTEXHOJIOTUI TUISt palroHaILHOTO
IPUPOIOTIONIH30BAHMS;

yMEHUE peliaTh JJIEMEHTAapHbIE TEHETHYECKHE 3aJayd Ha MOHO- W
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HaCJeJOBaHUEe, COCTABJIATh CXEMBI
MOHOTHOPHUIHOTO CKPENIUBAaHUS Ui TMPEICKa3aHUsl HACJIeJIOBaHUSI MPU3HAKOB Yy
OpraHW3MOB,;

yMEHHUE BBHITIONHATh J1aOOpaTOpHBIE W TpaKTUYeCKue paboThl, COOII0IATH
npaBuia mpu padbore ¢ ydeOHBIM U JIabOpaTOPHBIM 000pPYAOBaHUEM;

yMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUKU, HAYYHO-TIOMYJISpHbIE
MaTepHalibl), ATUYECKHUE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHHS,
000011251 OMOIOTHYECKYI0 MHPOPMAIIUIO M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh OHATUHHBIN arapaT OHOJIOTHH.

[IpenmeTHBIE pe3ysbTaThl OCBOCHMSI ydeOHOro mpeamera «buonorus» ¢ 11
Kjlacce NOMKHbI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJHM OUOJIOTHH B CHCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHUM COBPEMEHHOW E€CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKIIAJIE POCCHMCKUX H
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
IPAMOTHOCTH Y€JIOBEKA JJIs PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHHE PAaCKpPhIBATh COICPKAHUE OMOTOTUIECKUX TEPMUHOB U TTOHSATHI: BUI,
MONYJISIUSL, TeHO(OHI, HBONIONUSA, ABUXKYIIUE CHIIBI ((DaKTOpbl) SBOIIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKHE (PaKTOPHI,
AKOCHUCTEMA, NPOJYIEHTbI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MUTAHUS,
JKOJIOTHYECKas MUpamMuia, OnoreoreHos, onocdepa;



yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuHu (dBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIIOIMU), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HAmpaBICHUN H
nyTtedt sBomoruun A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTPENIEeNATh TPAHULIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJETh METOJaMHU HAYYHOI'O MTO3HAHUSI B OMOJIOTUM: HAOJIOICHUE U
OMHUCAHUE YXKUBBIX CUCTEM, IPOIIECCOB U SBICHUN, OpPraHu3alus U MPOBEICHHE
OMOJIOrMYECKOTO AKCIIEPUMEHTA, BBIIBUKEHUE TUTIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXIY HCCIeAYEeMbIMU BEIUYMHAMU, OOBSCHEHHE TOJYYCHHBIX pPEe3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATHMI, TEOPUN U 3aKOHOB, YMEHUE JI€JaTh BHIBOIbI
HA OCHOBAHUU TMOJYYCHHBIX PE3YJIbTATOB;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TMPU3HAKK CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TOMYJAIUN, NPOIYIEHTOB, KOHCYMEHTOB, pPEIYyIICHTOB,
OMOreoleHO30B U HJKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIOCOOICHHOCTH
OpraHWU3MOB, JICHCTBUS JKOJOTMYECKHUX (PAaKTOPOB HA OPraHU3MBI, IEepeHoca
BEIIECTB M IOTOKAa DHEPrUM B DKOCUCTEMAaX, AHTPOINOTCHHBIX H3MEHEHUU B
DKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OHOT€OXMMHUYECKHX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTh MOJYYCHHBIE 3HAHUA A OOBSICHEHUs OUOJIOTMYECKUX
IIPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C LEJIbl0 oOecrieyeHusi O€30MacHOCTH CBOErO 3J0POBBS W 3II0POBbS
OKPYXAIOIIUX JIFOICH, COOMIOIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUU TSl PallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHble OMOJOTUYECKUE 3a/1ayd, COCTABISITH CXEMBI
MEpEeHOCAa BEIIECTB U SHEPTUU B HKOCUCTEMAax (LIEMU MUTAHUS );

YMEHHUE BBIMONHATh J1a0OpAaTOpPHBIE W MpaKTUYECKue paboThl, COOII0JIATh
mpaBmiIa mpu paboTe ¢ yueOHBIM U JaO0paTOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTUYECKH OIICHUBAaTh H HWHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUSA, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAIUU, HAyYHO-TIOMYSIPHBIC
MaTepuayibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IMCHMEHHBIE U YCTHbIE COOOIIEHUS,
00001ast OMoOrNYecKyt0 WH(PpOpMaIUI0 U3 HECKONIBKUX HUCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUWHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 «A» KJTACCA

KoauyecTBO yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aeioB U TeM nmudpoBLIe
Ne i/ P Konrpoiabubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 buonorus xak Hayka 2 0.5 bubnmorexa [HOK
https://m.edsoo.ru/7f41c292
bubmmoreka [IOK
2 JKuBple crcTeMBI M UX OpraHU3aLus 1
https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHH COCTaB U CTPOECHHUE KIETKHA 8 1 bubmmorexa [OK
P https://m.edsoo.ru/7f41¢292
b K
4 KusaeneaTeabHOCTh KIIETKHU 6 nommorexa LO
https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuoreka [IOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [IOK
OpraHu3MOB ) https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34 0 4




TEMATHYECKOE IINTAHUPOBAHHME 10 «b» KIIACCA

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM nudpoBLIe
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypcbl
1 buonorus xak Hayka 2 0.5 bubnmorexa [HOK
https://m.edsoo.ru/7f41c292
2 JKuBEIE CUCTEMEI U UX OpraHu3ausl 1 bubmmorexa ITOK
p 1 https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHH COCTaB U CTPOECHHUE KIETKHA 8 1 bubmmorexa [OK
P https://m.edsoo.ru/7f41¢292
bu6 OK
4 KuszHeneaTeabHOCTh KIETKHA 6 nommorexa 11
https://m.edsoo.ru/7f41¢c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuoreka [IOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ) https://m.edsoo.ru/7f41¢292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHI https://m.edso0.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KVIACC

KoaunuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HH HA 9 0.5 bubnuorexa [JOK
3emie ) https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK arorias cpena 5 1 bubmorexa LOK
p pyratom peat https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ YKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpems 2 bubmorexa OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME




IHOYPOYHOE IINTIAHUPOBAHHUE 10 «A» KJTACCA

KoanuyecTBO 4acos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero HU3yUyeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
04.09.2023 https://m.edsoo.ru/863e632a
MeTo bl TO3HAHUS KUBOU
npuponsl. [IpakTuaeckas padora
2 NE lp«I/ICHOJ'II:)SOBaHI/Ie aSIJ)'II/I‘IHLIX 1 0.5 bubmorera [IOK
: p ' 11.09.2023 |  https:/m.edsoo.ru/863¢6122
METOJIOB TIPH U3YUCHUHU
OMOJIOTHYECKIX 0OBEKTOBY
3 Brnomgornueckue cucTeMsl, | bu6mmoreka [IOK
MIPOLIECCHI U UX U3YUYEHHUE 11.09.2023 | https://m.edsoo.ru/863e6564
4 XuMH4ecKui cocTaB KieTku. Boaa | bubmuorexa [JOK
Y MUHEpaJIbHBIE COJIA 18.09.2023 | https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CocraB u cTpoeHne 0EIKOB 1
P 25.09.2023 | https://m.eds0o.ru/863e6b72
depMeHThI — OUOJIOTHYECKUE
KaranuzaTopsbl. JJabopaTtopHas
pabota Ne 1 «M3yuenue bubnuorexa [IOK
6 . 1 0.5
KaTaJINTHYECKOM aKTUBHOCTH 02.10.2023 | https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl
WJTU KaTajiasbl)»
bubnmnoreka [JOK
7 YraeBo bl JIunuasl 1
a a 09.10.2023 | https://m.eds00.ru/863e6870




bubmuoreka [JOK

8 Hywrentossie kncnotel. AT® 16.10.2023 |  https://m.edsoo.ru/863e6d5¢
Hcropus u MeTo1bI U3y4EHHUs bubnuorexa [JOK
9
kietku. Knerounas reopus 23.10.2023 | https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema 06.11.2023
CrtpoeHnune s3ykapuoTHYECKOU
kietku. JlaboparopHast pabota Ne
2 «M3ydyeHue cTpoeHus KIeTOK bubnuorexa [JOK
11 pacTeHUi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
N 13.11.2023
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MUKpOITpernapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 OOMeH BEILECTB KT META00MH3M 20.11.2023 | https://m.edso0o.ru/863e766¢
bu6mmoreka [IOK
13 Potocinres. Xemocuires 27.11.2023 | https://m.edsoo.ru/863e7¢98
. bu6mmoreka [JOK
14 JHepreTiieckui 0omen 04.12.2023 | https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jlenenue KiaeTku. MuTo3.
Jlaboparopnas pabota Ne 3 bubnnoreka [JOK
15 0.5
«HaOmroneHre MuTO3a B KJIETKax 11.12.2023 | https://m.edsoo.ru/863e7dc4
KOHYMKa KOpeIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a 11.12.2023 | https://m.edsoo.ru/863e¢796e




bubmuoreka [JOK

17 T —0 0
pariciBintt HoCHITes beika 18.12.2023 | https://m.edsoo.ru/863e796¢
13 Hexnerounsie hopmbl )KU3HA — bubnuorexa [JOK
BUPYCHI 25.12.2023 | https://m.edsoo.ru/863e7540
bubmmorexa [IOK
19 @opMBI Pa3MHOKEHUS OPraHU3MOB 15.01.2004 https://m.edsoo.ru/863e81b6
o https://m.edsoo.ru/863e831e
bubmmoreka [{OK
20 Melios
" 22.01.2024 | https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
KJIeTOK. OIIOT0TBOPEHHE.
21 JlabopaTtopnast pabota Ne 4 0.5 bubmuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX ' 29.01.2024 | https://m.edsoo.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOTpenaparax»
2 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB 05.02.2024 | https://m.edsoo.ru/863e8436
I'enetnka — Hayka o
23 HAaCJIEACTBEHHOCTH U bubmmorexa [TOK
8 19.02.2024 | https://m.eds0o.ru/863e8612
W3MEHUYHUBOCTH
3aKOHOMEPHOCTH HACJIEI0BaHUS
24 MpU3HaKoB. MoHOTHOpUIHOE bubmmorexa [TOK
P ) pHA 26.02.2024 | https://m.edsoo.ru/863e8878
CKpeIllBaHHE
UTHOPUIHOE CKPELMBaHUE.
25 };[aKOH iefaBHcmfo:; bubmmorexa [TOK
04.03.2024 | https://m.edsoo.ru/863e89a4
HaCJIeJOBaHUS MPU3HAKOB
26 CuemnieHHOE Hace/10BaHHe 0.5 bubnunoreka [JOK
npusHakoB. JJaboparopHas pabora ' 11.03.2024 | https://m.edsoo.ru/863e8c60




Ne 5 «M3yyenue pe3ysbTaToB
MOHOTHOPUHOTO U AUTUOPHIHOTO
CKpEILMBAHUS Y IpO30(UIIbI HA
TOTOBBIX MUKpOIIpEapaTaxj

T'enetuka nona. Hacinenqosanue

bu6mmorexa [IOK

27
MPU3HAKOB, CUEIUICHHBIX C ITOJIOM 18.03.2024 | https://m.edsoo.ru/863e8c60
M3MeHuYnBOCTb.
HenacnenctBenHas H3MEHYHMBOCTb.
JlabopaTtopHnas pabota Ne 6.
28 N3ydyenne MoaupuKamoHHON 0.5 bubnrotexa LIOK
i g 1 ' 08.04.2024 | https://m.edsoo.ru/863e8efe
W3MEHUYHBOCTH, TIOCTPOCHHE
BAapHUAITMOHHOTO psJia U
BAPUALIMOHHON KPUBO»
HacnencrBenHnass ©”3MEHYHUBOCTD.
29 JlabopaTtopnas pabota Ne 7. 0.5 bubnuoreka [IOK
«AHanu3 Mytauui y Apo30¢uisl ' 15.04.2024 | https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKPOTIpETapaTax»
bu6mmoreka [JOK
30 I'ene €JI0BE
HETHI HeToBekd 22.04.2024 | https://m.eds0o.ru/863¢8d78
Peseprubiit ypok. O60011eHUE IO
31 eme «Hacrne e
teMe «HacnencTtBeHHOCTh | 70.04.2004
W3MEHYUBOCTh OPraHU3MOBY
32 Cenekus Kak HayKa M IIPOLIECC bubmmorera [JOK
H YK pont 06.05.2024 | https://m.edsoo.ru/863e9214
13 MeTtoapl ¥ TOCTHKEHUS CEJIEKIINU bu6mmoreka [JOK
pacTEeHUN U KUBOTHBIX 13.05.2024 | https://m.edsoo.ru/863e9214
buoTtexHonorus kak orpacib bubnuoreka [IOK
34
MIPOU3BOACTBA 20.05.2024 | https://m.edsoo.ru/863e9336




OBIIEE KOJIMYECTBO YACOB ITO

4 4
I[MPOT'PAMME 3 0
IMOYPOYHOE IIVIAHUPOBAHMUME 10 «b» KIIACCA
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bcero U3ydyeHus o0pa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
bu6moreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
05.09.2023 https://m.edso0.ru/863e632a
MeTo bl TO3HAHUS )KUBOU
npupoabl. [IpakTuueckas padbota
2 N]z lp«I/HICHOJ'II:)SOBaHI/IC a:fmqﬁmx 1 0.5 Bubnmorexa [IOK
: P ' 12.09.2023 | https://m.edsoo.ru/863e6122
METOJIOB MIPH U3YyYCHUHN
OMOJIOTHYECKIX OOBEKTOBY
3 buomnornueckue cucTeMsl, | bubmuoreka [JOK
IIPOLIECCHI U UX U3YUYEHHUE 19.09.2023 | https://m.edso0o.ru/863e6564
4 XuMHYECKUN cOCTaB KIeTKH. Boaa | bubmuoreka [JOK
Y MUHEPAJIbHBIE COJIUA 26.09.2023 | https://m.edsoo.ru/863e674¢
bubnuoreka [JOK
5 b .C g 1
KU LOCTAB 1 CTPOCHUE DEKOB 03.10.2023 | https://m.edsoo.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
6 Katanuzaropsl. JlabopatopHas | 0.5 bubnuoreka [IOK
pabota Ne 1 «M3yuenue ) 10.10.2023 | https://m.edsoo.ru/863e6b72
KaTaJINTUYECKOU aKTUBHOCTH




(bepMeHTOB (Ha MpUMepe aMHUIIa3kI
WM KaTalasbl)»

«Ha6.]'IIO,[[eHI/IC MHUTO3a B KJICTKax

7 VYraesoasl. JIunuael bubnmorexa LHOK
17.10.2023 | https://m.edsoo.ru/863e6870
bubmmorexa [IOK
8 Hywrenrossie kncnotel. AT® 24.10.2023 | https://m.edsoo.ru/863e6d5c
Hcropus u meTo1bl U3ydeHHUst bubnnorexa [JOK
9
kieTku. Knerounas reopus 07.11.2023 | https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas »KuBas
CHCTEMA 14.11.2023
Crpoenue syKapruoTHYECKOM
kietku. JlaboparopHas padota Ne
2 «M3yueHne cTpoeHus KIETOK bubnuoreka [JOK
11 pacTeHui, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
. 21.11.2023
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MUKpOIIpEIiapaTax u ux
OTIMCAHUE
bu6mmoreka [JOK
12 OOMeH BEILECTB KT METAG0MH3M 28.11.2023 | https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 Porocuntes. Xemocuutes 05.12.2023 | https://m.eds00.ru/863e7c98
. bubnuoreka [JOK
14 JuepreruiecKuii oomen 12.12.2023 | https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKU.
s Jenenue kineTku. MuTos. 0.5 bubmuoreka [JOK
JIaGopatopHnas padota Ne 3 19.12.2023 | https://m.edsoo.ru/863e7dc4




KOHYMKA KOpPELIKa JIyKa Ha
rOTOBBIX MUKpOIIpenapaTax»

Buocunres 0enka. Peakuusa

bubmmorexa [{OK

16
MaTpUYHOTO CUHTE3a 26.12.2023 | https://m.edsoo.ru/863e¢796e
bubmmorexa [IOK
17 T —0 0
pancIin HocHies beika 16.01.2023 | https://m.edsoo.ru/863e796¢
13 Hexknerounslie Gpopmbl :xU3HH — bubnnorexa [JOK
BHUPYCHI 23.01.2023 | https://m.edsoo.ru/863e7540
bubmmoreka [{OK
1 o :

9 OPMBI Pa3MHOXXEHHUS OPraHU3MOB 30.01.2024 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

20 Meti
eHos 06.02.2024 | https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII0OTBOPEHUE.
JlabopaTtopnast pabota Ne 4 bubnuoreka [IOK
21 0.5
«M3yueHue cTpoeHus MOJIOBBIX 20.02.2024 | https://m.edso0o.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax»
NuauBunyansHOE pa3BUTHE bubnuorexa [JOK
22
OpraHu3MoOB 27.02.2024 | https://m.edso00.ru/863e8436
I'enernka — Hayka o
23 HAaCJIEACTBEHHOCTH U Bubmmorexa LIOK
8 05.03.2024 | https://m.edsoo.ru/863e86f2
W3MEHYMBOCTH
3aKOHOMEPHOCTH HACIEAOBAHUS
24 MpU3HAaKOB. MoHOTHOpUTHOE bubmmorexa [TOK
p ’ pHA 12.03.2024 | https://m.eds00.ru/863e3878

CKpCUINBAaHHUC




JuruOpuiHoe CKperuBaHue.

25 3aKOH HE3aBHCUMOTO bubmmorexa [IOK
19.03.2024 | https://m.edsoo.ru/863e89a4
HacJeA0BaHuUs IPU3HAKOB
CuensieHHOE HaclieIoBaHUE
npu3HakoB. JlabopaTopHas padora
Ne 5 «M3y4yeHue pe3yapTaToB bubnuorexa [JOK

26 0.5
MOHOTHOPUHOTO U AUTUOPUHOTO 09.04.2024 |  https://m.edsoo.ru/863e8c60
CKpeNIUBaHus y Ap030(HIIbI HA
TOTOBBIX MUKPOTIpETIapaTax»

7 I'eneTnka nona. HacinenoBanue bu6mmoreka [IOK
MPU3HAKOB, CHETIJIEHHBIX C MOJIOM 16.04.2024 | https://m.edsoo.ru/863e8c60
M3MeHuYnBOCTb.

Henacnencrsennass n3MEHUYNBOCTD.
JlabopaTtopHnas pabota Ne 6.
28 N3yuenne MoauduKamoHHOM 0.5 Bubnmorexa [IOK
23.04.2024 | https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IIOCTPOCHHE
BapUAIMOHHOTO psa U
BapUallMOHHOW KPUBON»
HacnencrBeHHast ©3MEHYHNBOCTb.

29 JlabGopaTopnas pabora Ne 7. 0.5 bubnuoreka [JOK
«AHanu3 Mytauui y Apo30¢uisl 30.04.2024 | https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKPOTIpEIapaTax»

bubnuoreka [JOK

30 I'eneruia uenonexa 07.05.2024 | https://m.eds00.ru/863e8d78
PesepBublit ypok. O6001IeHHE 10

31 Teme «HaciaeacTBeHHOCTD U 14.05.2024
W3MEHYUBOCTh OPraHU3MOB)

32 Cenekuus Kak HayKa M IIpoLiecc bubmorexa [IOK

21.05.2024 | https://m.eds00.ru/863e9214




MeTo bl M TOCTUXKEHUS CENIEKIIUU bu6mmoreka [{OK
33 . 1
pacTeHu U KUBOTHBIX 22.05.2024 | https://m.edsoo.ru/863e¢9214
buoTexHosorus kak oTpacib bubnuorexa [JOK
34 1
IIPOU3BO/ICTBA 28.05.2024 | https://m.edsoo.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




KAJIEHJAPHO TEMATHYECKOE INTAHUPOBAHHUE

Ne HanmenoBanue pa3nennos u tem Kou-Bo [ara npoBenenus
YPOKOB 4acosB
ITo [To dakry
nporpamme
Paznen 1. OBomonus
I'maBa 1.CBuneTenbpCcTBa BOTIONMUH-S Y.
1 BBoanslii nHCTpYKTaK. BO3HUKHOBEHHUE U
pa3BUTHE IBOJIOIMOHHON OMOJIOTUI
2 MouiekynspHble CBUJIETENIHCTBA IBOJIIOLIMH
3 Mopdosioruueckue 1 IMOPHUOIOTHIECKUE
CBUJIETEIHCTBA IBOJIIOLIUN
4 [TaneonTosornyeckue u Ouoreorpapuueckue
CBUJIETEIHCTBA IBOJIIOLIUN
5 O6o0maromuii ypok mo teme: CBUIETENbCTBA
IBOJTIOIH
I'maa 2.®akTopbl 3BOONUM -16 4
6 [MonynsunonHas crpykrypa Buaa. Bua. Kpurepun
Buaa. [lomynsamms
7 JL.p.Nel «Mopdonoruyeckue 0coOEHHOCTH
pacTeHMii pa3IN4HbIX BUIOB)
8 HacneacrBenHass M3MEHYMBOCTH — UCXOAHBIN
MaTepuan AJsl HBOJOLUN
9 HacneacrBeHHass M3MEHYMBOCTB — UCXOAHBIN
MaTepuan Ajs 3BOJoUUU Polib N3MEHYHBOCTH B
ABOJIIOIIMOHHOM IIpOLiecce
10 JLp.Ne2 «I3MeHUnMBOCTh OpraHU3MOB)
11 HamnpagneHHble U ciiydaiiHble U3MEHEHUS
reHO(OHOB B Ps1y MOKOJICHHIMA
12 @DOopMBI €CTECTBEHHOTO 0TOOpa B MOMYIISALIUAX.
JBuKkymuii 0oT60p, cTabuIu3npyrouuii oToop
13 @DOopMBI €CTECTBEHHOTO 0TOOpA B MOMYNIALHUSIX .

JAM3pynTUBHBIN 0TOOP, MOJIOBOI OTOOP.




14

Bo3HukHOBEHUME aianTauili B pe3yabTare
ecTecTBEeHHOro otoopa. IlokpoBuTenbcTBEHHAs
okpacka. [Ipegocreperaromas okpacka

15 Bo3HukHOBEHME aanTaiuii B pe3yabTare
ecTecTBeHHOro 0TOOpa. [lompakaromias okpacka.
Apomopdos. Unnoananranus. bruonorunueckuii
nporpecc.

16 JI/p Ne3. [IpucrnocoOIeHHOCTh OpraHnu3Ma K cpejie
oOuTaHusl.

17 Bunoo6pazoBanue : reorpaduueckoe
BH1000pa30BaHue, SKOJIOTHUUECKOE
BH1000pa3oBaHUe

18 Bunoo6pazoBanue. Ilpsimbie HaOII0EHUS
Tpo1iecca 3BOJIIOITUN

19 Makpo3BotoLus.

20 MukposBonronus

21 O6o0matromuii ypok mo teme: @akTopsl BOJIOIHIH

I'naa 3. BO3HUKHOBEHHE W PA3BUTHE )KU3HU HA
3emue.-10 4

22 CoBpeMeHHbIE NPEICTABICHUS O BOSHUKHOBEHUH
KU3HU. AOHOTEHE3.

23 CoBpeMeHHbIE NPEICTABICHUS O BOSHUKHOBEHUH
KU3HU. buorenes.

24 OCHOBHBIE ATaIlbl PA3BUTHUS KU3HU
Teoxpononorus. ['mobansHbie KaTacTpodsI.

25 PazButue xu3Hu B kpunrozoe. [lepBrie el
JKU3HU Ha 3emJie

26 PazButue xu3nu B najieozoe. OCHOBHbIE

apOMOp(I)OISI)I B 5BOJIFOIIMH paCTeHI/Iﬁ " J)XUBOTHBIX.
9BOJ’IIOI_[I/I$I paCTeHHﬁ. Bo3HukHOBEHHE
ITO3BOHOYHBIX

27

PazButne xu3Hu B Me3030€




28

Pa3zButHe )XU3HU B KaliHO30€

29 MHuoroo0pa3ue opraHu4ecKoro Mupa.
30 MHuoroo0pa3ue OpraHu4ecKkoro Mupa.
Cucremaruka
31 Oo6o61marommuii ypok o teme «Bo3HUKHOBEHHUE U
pa3BUTHE )XKU3HU HA 3eMIIe)
I'naBa 4. [IpoucxoxaeHue yenoBeka-6 u
32 [TonoxeHue yenoBeka B CUCTEME KUBOTO MHUpa
33 [Ipenku yenoBeka: aBcrpanonuteku. [lepBeie
npeacrasutenu poaa Homo: UenoBek ymensiid,
YenoBek mpsAMOXO IS
34 [TosiBnenne Yenoseka pa3yMHOTO.
Heannepranbckuii yenosek. YemoBek
COBPEMEHHOTO THTIA.
35 @DakTOpPbI FBOJIIOIUY YeJloBeKa. buonornueckue
(hakTopsI 3BoOIOIMH YenoBeka. ComnuanbHbIe
(akTOpbI 3BOJIOIUH YEIOBEKA.
36 DBOJIOLMY COBPEMEHHOTO YEJIOBEKA .
Uenoseueckue pacsl
37 Oo6o06maromuii ypok mo teme: [Ipoucxoxaenne
YeloBeKa
Paznen 2.Oxocucrema
I'maBa 5. Opranusmel ¥ oOkpy»Karonias cpena -13 4
38 B3aumooTHoIIEHUS OpraHu3Ma u cpefa.
[IpucnocobaeHHOCTH Opranu3mMa
39 IIP Nel « OueHka BAUsIHUS TEMIIEPATypbl BO3yXa
Ha YeJI0BeKa
40 [Tonynsauus B 3KOCUCTEME.
41 .OKOJIOTHYECKasl HUIIIA MEXBUJIOBbIE OTHOLIECHUS
42 Me:xBUI0BBIE OTHOILICHUS




43 Coo01mecTBa 1 H3KOCUCTEMBI

44 Tpoduueckue ceru.

45 Tpoduyeckue ceTr U IKOJOTUIESCKUE THPAMUJIBI

46 DKocucremMa: yCTOMUMBOCTh U TIMHAMUKA.

47 Oxocuctema: Koncopruu. @nykramnus. Cykueccus.

48 ITP Ne2 AxBapuyM Kak MOJENb 3KOCUCTEMBI

49 buornenos u OuoreoreHos

50 BnusiHue yenoBeka Ha 3KOCUCTEMBI.
ATrpO3KOCHCTEMBI

I'nmaBa 6. buocdepa -5 4

51 buocdepa u Guomsr

52 JKuBoe BemecTBO U OMOTEOXUMHUIECKIE
KpyroBopoThI B 6buocepe

53 buocdepa u yenosek. Konmenmust yctoiunBoro
pa3BUTHUSL

54 [TPNe3 « CpaBHHTENBHAS XapaKTEPUCTUKA
MIPUPOJIHBIX U HAPYILIEHHBIX 3KOCUCTEM

55 O6o06maromuii ypok mo teme: brochepa
['maBa 7. buosiornyeckre OCHOBBI OXPaHbl TPUPOIBI

- 54

56 Oxpana BUI0B U nonyJsanuii. Bo3aMoxHbie
MIPUYMHBI BBIMUPAHUSI BUJIOB U TTOTYJISILIHA.

57 OxpaHa 3KocucTem

58 buonoruueckuit MOHUTOPUHT

59 [TPNe4 Onipenenenue kayecTBa BOAbl BOJI0EMA

60 O6o6maromuit ypok no teme: buonorudeckue

OCHOBBI OXpaHbI IPUPOJbI

[ToBTopenue — 84  Iloarotoska k ET'E




61 OCHOBEI CEJIEKIIUU U OMOTEXHOJIOTHU

62 I'enetnka u ee 3agaun. OCHOBHBIE T€HETUYECKUE
MIOHSITUSI

63 3aKOHOMEPHOCTH HACIEACTBEHHOCTH, X
LATOJIOTMYECKHE OCHOBEI. 3aK0oHbI I'. Meunens

64 Pemrenue reneTuueckux 3axad

65 N3MeHYnBOCTh IPU3HAKOB Y OpPraHU3MOB. Busl
MYyTalu.

66 Cucrematuka. OCHOBHBIE CHCTEMATHYECKUE
kareropuu. JKuBoil mprupoabl YpOBHH OpPraHU3aluu

67 Kierka xax Onosornueckas cucrema. Kiierounas
teopusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK
pacTeHui, ’KUBOTHBIX, OaKTepuil, rpu0OB.

68 Pemrenye nuTOIOTHYECKUX 3aMad










YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomio A.M. u npyrue
/Mon pen. Ilaceunuka B.B., Aknuoneproe o0mectBo «M3narenscTBo
«IIpocsewenue»

buonorus, 10 kinacc/ benser JI.K., Ipivmmi I'.M., Ky3nenosa JI.H. u apyrue;
nox penakiueit bensiera I1.K., Apmmimuna .M., AkiinonepHoe o0111ecTBO

«M3parenscTBO «lIpocBeenue

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

Mertoanyeckoe nmocooue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru
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