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MNOACHUTEJIBHASA 3AIINCKA

ITpu paspaboTke mnporpamMmbl MO OHOJIOTUHM TEOPETHUYECKYK) OCHOBY JIf
onpezesieHusl MOAXOA0B K (OPMUPOBAHUIO COJEp)KaHUS Y4YEOHOro IpeaMera
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxenus PIoOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COAEp)KAaHUsA, pe3yJlbTaToB OOyueHUus U
TpeOOBaHUI K YPOBHIO NMOATOTOBKH BBIITYCKHUKOB, ITOJIOKEHHS 00 OOIINX LEISIX U
IOPUHLIMIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHUE CHUCTEMBlI CPEIHETrO
oOuiero oOpa3oBanus B Poccuiickoit @enepaium, a TakxKe MOJ0KEHUs 0 creupuke
Ouonoruu, €€ 3HAUCHUH B TO3HAHUM JKUBOW TPUPOABI MU OOECIeueHUHn
CYLIECTBOBAaHMs 4YeIoBeueckoro oodmiectBa. COriacHO Ha3BaHHBIM MOJIOKEHUSIM,
olpeziesieHbl OCHOBHBIE (DYHKIIMH ITPOrPaMMBbI 10 OMOJIOTHH U €€ CTPYKTYpa.

ITporpamMma no 6uos0ruM 1aéT NpeACcTaBIECHUE O LENsIX, 00 001el cTpaTeruu
o0Oy4eHus, BOCHUTAHUSI ¥ Pa3BUTHS 00yUalOIIUXCsl CPECTBAMH yUYEOHOTO IPeAMETa
«buonorusy, onpenenser o0s3aTeNbHOE MPEAMETHOE COJEPKAHUE, €TO CTPYKTYPY,
pacmpezieieHue Mo pa3fesiaM U TeMaM, PEKOMEHAYEMYIO MOCIIeJ0BaTeIbHOCTD
U3y4eHHUs Y4eOHOro MaTepuaa ¢ y4éToM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€M, JIOTMKM OOpa3oBaTENbHOIO IIPOLECCa, BO3PACTHBIX OCOOEHHOCTEN
00yJaronmxcsi.

B nporpamme o Onosioruu Tak:ke y4uThIBaIOTCS TPEOOBAHUS K MIIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeIMETHBIM M TPEIMETHBIM pe3ylbTaraM OOy4YeHHUs B
(GopMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-I103HaBaTENIbHOM
NEeSATEIbHOCTH/Y4eOHbIX JEHCTBUN OOydYalolUXCsl MO OCBOCHHUIO COJEP)KAHUSA
OMOIOrHYecKOro 00pa3oBaHMUsL.

B nporpamme no 6uosorum (10-11 xmaccel, 6a30BbId YPOBEHB) peaIn30BaH
IOPUHLMII TPEEMCTBEHHOCTH B HW3Y4YeHMM Ouonoruu, Onarojaps uyeMy B HeEH
IPOCMATPUBAETCA HAINPaBICHHOCTb HAa pAa3BUTHE 3HAHUM, CBSA3aHHBIX C
(GbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  ILEHHOCTHBIX
OpHUEHTAINH JTUYHOCTH, SKOJOTUUECKOTO MBILUICHUS, IPEICTABIECHUN O 370POBOM
oOpa3e XHM3HU M OEpEeKHBIM OTHOIIEHHWEM K OKPYXKAIoUIeil MpUPOTHON cpere.
[ToaTomy Hapsiny ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHUl, a TaKKe 3HAHUH O
CTPOEHHUM KHUBBIX CUCTEM Pa3HOI'O paHra M CYIIHOCTH OCHOBHBIX IIPOTEKAIOIIUX B
HUX TPOIECCOB B MpOrpamMme Mo OHOJOTHH yIEJIeHO BHUMaHHE HCIOJb30BaHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEIHEBHOW JKU3HU I PEUICHUS MPUKIAIHBIX 33134, B
TOM 4HKcie: NPOQUIAKTUKU HACJIEICTBEHHBIX 3a00JIEBAHUN YEJIOBEKA, MEIUKO-
TEHETUYECKOr0 KOHCYJIbTUPOBAHUs, 000CHOBAHUS SKOJIOIMUECKHU 1EJIECO00Pa3HOrO
MOBEJICHUSA B OKPYKAIOWIEH MTPUPOJHON CpeAe, aHAIN3a BIMSHUSA XO3IMCTBEHHOU
JESITEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
VYcuneHue BHHMMaHUS K TPUKIAAHONM HANpPaBIEHHOCTH Y4eOHOro TMpeaMeTa
«buonorus» NpoAUKTOBaHO HEOOXOIUMOCTBIO 00ECIICUEHNS YCIIOBUMN JIJISl pEILICHUS



OJIHOM M3 aKTyalbHBIX 3a/1ay IIKOJIHHOTO OMOJOTHYecKoro o0pa3oBaHusi, KOTOpas
npezanonaraer (GopMUpOBaHHE y OOYUYaAIOUIMXCS CIIOCOOHOCTH aAaNnTHUPOBATHCS K
VU3MEHEHMSIM JUHAMHWYHO PA3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpenHero oOmero oOpa30BaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OpMUPOBAHUE y OOYy4arOUIMXCSA IMPEACTABICHUN O
HAYyYHOW KapTHHE MHpa, pacliupsieT U 00O0OIIaeT 3HaHUS O KMBOW HpUpoje, e
OTJIMYUTENIbHBIX NPHU3HAKAaX — YPOBHEBOW OpPraHM3allMM W JBOJIOLHAH, CO3MAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  Npuposl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TI'PAaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
KU3HH, DKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHMSI K KUBOU MPUPOJE
U YEJIOBEKY.

Bonbioe 3nauenne OMOIOTHs UMEET TaKkKe JJIsl PelICHUS] BOCIIUTATEIbHBIX U
pa3BUBAaIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLMAIM3ALUU
oOyuaromuxcs. M3yuenne 6uonorun odecrieyuBaeT yciaoBUs Uil GOPMUPOBAHUSA
UHTEIJICKTYyalbHbIX, KOMMYHUKAIIMOHHBIX W  HWH(OPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYPBI, CIOCOOCTBYET HMHTErpallid OMOJOTMYECKUX 3HAHUH ¢
IPECTaBICHUSIMHU U3 APYTUX YU€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpaguu. Ha3BaHHBIE NOJIOKEHUS O NpeIHA3HAYEHUM Y4eOHOro IpeaMera
«buonorus» cocTaBWJIM OCHOBY Ul ONPEIENIEHUS IOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €r0 COJIEpPKaHWsI, NPEACTABICHHOIO B IIPOrpamMme Io
onosiorum.

OT10op conepxanus yueOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
OCYIIECTBJIEH C MO3ULUN KyJIbTypOCOOOpPa3HOro IMOAXO0/a, B COOTBETCTBUU C
KOTOpPBIM OOyYaroluecs: TOJKHbl OCBOMTh 3HAHMsSI W YMEHUS, 3HAuUUMBblE Jis
dopMupoBaHusa O0OmIEeH KyJIbTYpBl, ONPENENAIONINE aJeKBaTHOE IIOBEJICHUE
YeJioBeKa B OKpPY)KAloIIeW MPUPOAHON cpeze, BOCTPeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU U MPAKTUUECKOM AesTenbHOCTH. Ocoboe MECTO B 3TOM cHCTeME 3HAHMN
3aHUMAIOT JIEMEHTBI COJEpKaHUs, KOTOPbIE CIy’KaT OCHOBOM JUIsl (POPMUPOBAHUSA
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTUHE MuUpa U
HEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOIOrHYECKOro 00pa3oBaHMUsL.

CTpyKkTypupoBaHHE COAEp)KaHUS ydyeOHOro Marepuaja B MporpamMme IO
OMOJNIOTMM OCYLIECTBIEHO € Y4YETOM NPUOPUTETHOIO 3HAYEHMs 3HAHUU 00
OTJINYUTENBHBIX 0COOEHHOCTSX >KMBOUM MPUPOJBI, O €€ YPOBHEBOW OpraHU3ALMU U
3BOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorusy»
BBIJICJICHBI CIICYIOLIUE COJEpKATENbHbIE JIMHUM: «brosnorus kak Hayka. MeTozsl
Hay4yHOro nosHaHus», «Kierka kak Ouosnoruueckas cucrema», «OpraHusM Kak
Ouonoruueckas cucreMa», «CUcTeMa M MHOrooOpa3ue OpraHUYECKOr0 MHUPAY,
«OBOJIIOLMS KUBOU PUPOABD», « IKOCUCTEMBI U TPUCYIUE UM 3aKOHOMEPHOCTHY.



[lens m3yuenus yueOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJNaJicHHEe  OOYyYarONMIMMUCSA 3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHATHHOU
OpraHW3alMi >KUBBIX CHCTEM pA3HOTO paHra MW MpUOOpEeTEeHHUE YMEHUH
UCIIOJIb30BaTh ATU 3HAHMS JJISI TPAMOTHBIX JCHCTBUH B OTHOIIEHHUH OOBEKTOB
YKUBOMW TIPUPOJBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmkenue 1enu u3ydeHus yuyeOHoro mpenmerta «buonorus» Ha 6azoBoM
ypOBHE 00ECIIEUNBAETCS PEIICHUEM CIIEAYIOMNX 3a4a4:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBI 3HAHUUW O OHOJOTMYECKUX TEOPHUSX,
YUEHHMSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKaIIUX OCHOBOU
JUIsl (POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpaA, O
METO/IaX HAYYHOTO IMO3HAHWS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX JKHBBIX
CHUCTEM PA3HOTO YPOBHS OpraHU3AIMH, BBIJAIONTUXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMUXCS IMO3HABATENIbHBIX, HMHTEIUIEKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B TPOIECCE aHaau3a JaHHBIX O MyTSIX Pa3BUTHUSI B
OWONIOTMY HAYYHBIX B3TJISIOB, WJEH W TIOMXOJMOB K HM3YyYCHHIO JKMBBIX CHCTEM
Pa3HOTO YPOBHS OpPTaHU3AIUY;

CTAaHOBJIEHME Yy oOydvaromuxcsi oOmed KylbTyphl, (PYHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYXKAIOILIETO
MUpa KUBOW MPUPO/IBI HA OCHOBAHWH 3HAHUH W OTIBITA, MOTYYEHHBIX TPH U3YyUEHUN
OMOJIOTHH;

dbopmupoBaHue Yy OOydYalOIIMXCAd YMEHHM WJUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTUYECKOW JESATEIbHOCTH YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIIOBEKOM >KHUBOU
PUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOITIOICHUS STUYECKHIX
HOPM IPU IPOBEIEHUH OMOJIOTMUYECKUX UCCIEA0BaHU;

OCO3HaHUE IIEHHOCTH OMOJOTMYECKUX 3HAHUM [IJIi TOBBIIICHUS] YPOBHS
IKOJIOTHYECKOM KYJIBTYPHI, IJI1 (OPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS,

IPUMEHEHUE NPUOOPETEHHBIX 3HAHUM U YMEHU B TOBCEAHEBHOM XKU3HU IS
OLICHKHU MOCJEACTBUN CBOEH JIESITEIBHOCTH M0 OTHOLICHUIO K OKPYXKAIOLIEN Cpee,
COOCTBEHHOMY 3J0pOBbIO, OOOCHOBAaHHME M COOJIOJIEHHE MeEp MPOPUIAKTHKU
3a00s1eBaHUM.

B cucreme cpemnero oobmero ob6pasoBanus «buomorus», mzydaemass Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTEIBHBIM yUE€OHBIM TPEIMETOM, BXOISIINM B
COCTaB MpeIMeTHOM 005acTh «EcTecTBeHHO-HAYyUHbIE TPEIMEThI.

JInst u3yueHus: 6MoJIoruu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
oTBOoAMTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Hezeno), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COJEPXKXAHME OBYUEHUA
10 KITACC

Tema 1. BuoJsiorus Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (priiocopueit, STUKON, SCTETUKON U MPABOM.
Ponb Ouonoruu B hopMHUpPOBAHUN COBPEMEHHOW HAy4YHOU KapTUHBI Mupa. Cucrema
OMOJIOTHUECKUX HAYK.

MeTo/1pI TO3HAHUSA KUBOW MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
u3MepeHue, Kiaccuukamus, MOJEIUpPOBAHUE, CTaTUCTUYECKas oOpadoTKa
JTAHHBIX ).

JdemoHncTpauuu:

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

Tabmuibl 1 cxeMbl: «MeTOo b TO3HAHUS JKUBOU MPUPOIBI.

JlaGopaTopHble H MpaKkTHYECKHEe PadoOThI:

[Tpaktuueckass padora Ne 1. «Vcrnonb3oBaHWE pa3IMYHBIX METOAOB IPHU
U3Y4YEeHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHM3aLMS.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ononaorun. Otandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3ue. YPOBHU OpraHU3aluu OMOCHCTEM:
MOJIEKYJISIPDHBIM, KJIETOYHBIM, TKAHEBBbIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKHIA ), OMOoCc(epHBIi.

JdeMoHcTpanuum:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKH KU3HWY», «YPOBHU OpraHU3aluU
YKUBOU NMPUPOABD).

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKHil COCTAB M CTPOCHHE KJIETKH.

XHUMHUYECKUI COCTAaB KIETKU. XUMHUYECKHE DJIEMEHTBI: MAaKpO3JEMEHTHI,
MHUKpPO3JIEMEHTBL. Bosia 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMUHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3aMeHnMBbIe ¥ 3aMEHMMbIE AMUHOKHUCIIOTB. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIeKYJbl (NIepBUYHAs, BTOpUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKue cBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



depMmeHThI — Ononornyeckue karaausatopbl. CTpoeHue pepMeHTa: ak THBHBIN
HeHTp, cyOcTpatHas cnenupuuHocTb. Kodepmentsl. Burtamunbl. Otanuus
(EepMEHTOB OT HEOPTAHUUYECKUX KATaIN3aTOPOB.

VYrineBoabl: MOHOCaxapusl (MIIH0K03a, pr003a 1 1€30KCUpr003a), Arucaxapuibl
(caxapoza, JlakT03a) W THoOJMcaxapuabl (Kpaxmaj, IVIMKOI€H, LEJUI0J03a).
buonoruueckne QyHKINU YTII€BOJOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
rusipopobHble  cBoMcTBA. buonornueckne @yHkumu smnuaos. CpaBHEHHE
yIJ€BOJIOB, OEIKOB U JUMUA0B KaK HCTOYHUKOB SHEPTUU.

Hykneunosesie xkucnorsl: JHK u PHK. Hykneotuast — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkiuun PHK.
Buast PHK. AT®: crpoenue u pyHKIINN.

[MuTosnorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOJECUCTBUSA
uaen u (akToB B HAYYHOM MTO3HAHUU. MeTO/1bl U3yUEHUS KIETKH.

Knetka xak nenoctHas xuBas cuctema. O01mue npu3Haky KJIeTOK: 3aMKHYTast
HapyxHass memOpana, moiekynsl JJHK kak renermueckwii ammapar, cucrema
CHHTe3a Oernka.

Tunsl KIETOK: »yKapuoTHueckas U Ipokapuornueckas. (OcoOeHHOCTH
CTpOEHMs NpokKapuoTHueckoi kieTku. Kiierounas creHka Oakrepuil. CtpoeHue
DYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTIWYUSA PACTUTEIBLHOM, >XUBOTHOU U
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIMKC, UX
dbynkiuu. [Inazmatuyeckas MmemOpana, e€ cBoiictBa U ¢pyHkiuu. [{utomnnasma u eé
opraouzsl. OnHomeMmOpaHHble opraHounbl kietku: OIIC, anmapar I'onbmku,
In30COMBI. [10yaBTOHOMHBIE OpPraHOWIBl KIETKHM: MHUTOXOHIPHUH, ILJIACTHJBI.
[IpoucxoxaeHnne MUTOXOHApHM W miacTua. Buasl mumactua. HememOpanHbie
OpraHoubl KJIETKU: PUOOCOMBI, KJIETOYHBIM LEHTp, LEHTPHUOIH, PECHUUKH,
KryTuku. OyHKIIMY OPraHOMIOB KJIETKU. BKiroueHus.

SAnpo — perynsatopHslil neHTp Kietku. CTpoeHue siapa: siiepHas 000104Ka,
KAapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JdemoHcTpanuum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Juarpammel: «Pacnpenenenne XMuMHUYECKNX 2JIEMEHTOB B HEXXUBOU IPUPOIEY,
«Pacnpenenenne XUMMYECKUX 3JIEMEHTOB B )KMBOM IIPUPOJIEY.

Tabmuupl n cxemsl: «llepuoanueckas TabnMIIa XUMUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbI BObL, «bruocunres 6enka», «CTpoeHre MOJIEKYJIbI OENIKay,
«Ctpoenne ¢pepmentay, «Hyknennosrie kuciotel. JJHK», «Ctpoenue monekynbl



AT®», «CTpoeHne 3yKapuOTHYECKON KIIETKN», «CTpoeHue KMBOTHOU KIIETKN»,
«CTpoeHHE pacTUTENbHON KIEeTKH», «CTpoeHHe NPOKAPUOTHUECKON KIETKIY,
«CTpoeHue sifipa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

O6opyioBaHHEe: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHHUE i MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KIETOK.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopaTopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue cCTpoeHUs KIETOK PACTEHUI,
KUBOTHBIX W OaKTepuil MOJ MUKPOCKOIIOM HAa TOTOBBIX MHUKpOIIpernaparax U ux
ONHCAHUE.

Tema 4. ’KuznenesTeJLHOCTL KJIETKH.

OOMeH BelIecTB, WU MeTab0Iu3M. ACCUMUIIALMS (TIIaCTUYECKUIT OOMEH) U
TUCCUMWISIUS (PHEpPreTuuecKkuidi oOMEH) — JIB€ CTOPOHBI €AMHOr0 IMpolecca
meTabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB W HHEPrHH B MOHHUMAHUU
MeTabonu3ma.

Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U TeTepoTpodHbIi. Poibk ¢pepMeHTOB B
0oOMEHe BEIIECTB U NMPEBPALICHUN YHEPTUU B KIIETKE.

®dotocunre3. CpetoBas u TemHOBass (a3pl  (porocunrTeza. Peakuun
doTtocunTeza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A IS KU3HU
Ha 3emuie. Biausinue yciioBuii cpeqibl Ha (POTOCUHTE3 U CIOCOObI MOBBIIMICHUS €TI0
MPOJYKTUBHOCTHU Y KYJBTYPHBIX PACTEHUH.

XeMOoCuHTe3. XEeMOCUHTE3UpYIoe OakTepuu. 3HaUYeHUE XEMOCUHTE3a IS
KU3HH Ha 3emIe.

OHepreTudecknii oOMeH B KJeTke. PaciuersieHue BemiecTB, BbIIEICHHE U
aKKyMYJIMPOBAHHE SHEPTUH B KIJIETKE. DTarbl SHEPreTUYECKOro ooMeHa. [ mukonus.
bpoxxenne u ero Buubl. KucioponHoe OKHCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe hochopunrpoBanue. IPPEKTUBHOCTh IHEPTETUIECKOTO 0OMEHA.

Peakuuu marpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanuzanust reHetnueckoi uHopmanmuu B KIETKE. ['€HETHUECKH KOA U €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancmsuus — 6unocunTes
Oenka. Ortanbl TpaHcisiuud. KoaupoBanue amMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢popmel xu3Hu — Bupycol. ctopus otkpeitus Bupycos (/. U.
WBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M JKMU3HEHHOIO LHKJIa BUPYCOB.
bakrepuodaru. bone3nu pacreHuid, >XKUBOTHBIX M YEJOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoaedunuta yenoreka (BHUY) — BozOyautens CIIM/la.



OOparHas ~ TpaHCKpWMIMS, peBeprazda u  uHTerpasa. lIpodmmakTuka
pacmnpocTpaHEHHUs] BUPYCHBIX 3a00JIeBaHUIl.

JdemoHncTpauuu:

[Toptpetsl: H. K. Konbuos, . Y. UBanoBckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunbel nutanus», «Meradonuzmy, «MUTOXOHAPUS,
«JHepreTnueckuil oOMen», «Xnoporuact», «Porocunresy, «Ctpoenue JJHK»,
«Ctpoenre n QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHbIM 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moaenu-anmnkanuu «Yasoenue IHK u Tpanckpunuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOJeib cTpykTyphl JITHK.

Tema S. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KnerouHblii UK, WM >KM3HEHHBIM LMK KieTku. MHTepdaza u MUTO3.
[Tpoueccol, mpoTekaromue B uHTepdaze. Permkanusa — peakuus MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIIL
JlumiouaHeIi W TalJIOMIHBIA ~ XPOMOCOMHBIE — HAOOphL.  XPOMATHIBI.
[uTonornueckne OCHOBbI PA3MHOXKEHUS W HWHAUBHAYAJIBHOTO  Pa3BUTHS
OpPraHU3MOB.

Henenue knetkn — muto3. Craauu mutosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUSIX MUTO3a. bHOIOrMYeCKd CMBICT MUTO3A.

[Tporpammupyemast rubGesb KJIETKA — armomnTo3.

®opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosoBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3zMHOXkeHue. VcKyccTBeHHOE KJIOHHUPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE ISl CEIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €TO OTIIMYHS OT OECIIONOTO.

Meiio3. Craguu Mmeito3a. IIponecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[loBenenne xpomocoM B Meiro3e. Kpoccunrosep. buonormueckuii cmbici U
3Ha4YeHUE MeHo3a.

["ameToreHes — mporecc 0OOpa3oBaHUS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBeie >xene3pl: ceMEHHUKHA W sudHUKHA. OOpa3oBaHWEe W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMeT (ClepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
OCoOEHHOCTH CTPOCHHS SAWIIEKIETOK U crepMaro3ouaoB. OIUioJ0TBOpEHUE.
[TapTenorenes.

WunuBunyanbHoe pa3BuThHe (OHTOTEHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, ractpyisius, opraHorene3. IloctamOpuoHanbHOE pazButHe. TUIbI
NOCTAMOPHOHAIBHOTO PAa3BUTHS: MpsIMoOe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJUU Pa3BUTHS.

JdeMmoHcTpanuum:

Tabmumer u cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHHE
pactenuit», «Jlenenue xknetku Oaktepuity, «CTpoeHHE TOJOBBIX KIIETOK»,
«Ctpoenne xpomocoMbl», «Knerounsrii mukn», «Permnmukanus JJHK», «Mutos»,
«Meiio3», «lIpsamoe n HenpsMoe pa3BUTHEY, «l'aMEeTOreHe3 y MIIEKOIUTAOIMINX 1
4eJoBeKay, « OCHOBHBIE CTaIUA OHTOTEHE3A.

O0opynoBanue: MUKPOCKOIIL, MUKpOIpenaparhbl «CriepMaTo3011bl1
MJIEKOIIUTAIOLIErO», «SIMIEeKIeTKa MIIEKONUTarmero», «Kapnoknnes B Kierkax
KOpEIlIKa JIyKa», MAarHUTHAs MOJENb-allIUIMKalUs «J/leneHne KIEeTKW», MOJAEIb
JIHK, monens Metada3HON XPOMOCOMBI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIETKaX KOHYHMKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpENapaTax.

JlaGoparopHass pabota Ne 4. «M3ydyeHue cCTpOeHHUs IOJOBBIX KIETOK Ha
TOTOBBIX MHKpOIIpEnaparaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHNU3MOB.

[Ipenmet u 3anauu reHeTUKU. VicTopus pa3BuTUsA reHeTUKU. Poiib nuronorun
U 3MOpHOJIOTMM B CTAHOBJICHWU T€HETUKU. BKilag pocCHHCKUX U 3apyOe’KHBIX
y4€HBIX B pa3BUTHE TE€HETUKU. MeToAbl TEHETUKU (TMOPUIOJIOTHYECKU,
LHUTOT€HETUYECKHUM, MOJEKYJSIPHO-TeHETHYECKUi). (OCHOBHBIE TI'€HETUYECKUE
NOHATHS. | 'eHeTnyeckasi CHMBOJIMKA, UCIIOJIb3yEMAsl B CXEMaxX CKpEIIMBAaHUM.

3aKOHOMEPHOCTH HACJIEAOBaHMUS MPU3HAKOB, YCTaHOBIEHHbIE I'. Mennenem.
MoHoruOpuaHoe CKpellMBaHWE. 3akOH €IuHOOoOpa3ust TUOPHUIOB NEPBOIO
nokosieHus. [IpaBuito ToOMUHUPOBaHUS. 3aKOH paclIeIUICHHs IPU3HAKOB. [ nnoresa
yucTOTHI rameT. [loHOe 1 HenmoJIHOe JOMUHUPOBAHHUE.

JurubpugHoe  CKpelidBaHHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBaHHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUA.
AHanusupyonee ckpemuBanre. Mcnonp30BaHne aHAIM3UPYIOIIETO CKPEIUBAaHUS
JUTSI OTIPECIICHHSI TEHOTHIIA OCOOH.

CueruieHHOE HacaenoBaHue npu3HakoB. Pabota T. Moprana no crernjieHHoMy
HACJIeI0BAHMIO reHOB. HapyleHne cuensieHus reHoB B pe3ysbTaTe KpOCCUHIOBEpPA.

XpOMOCOMHAas1 TEOPHsI HACJIEICTBEHHOCTH. | 'eHeTHnYeCKne KapThl.



['enetuka mosia. XpoMOCOMHOE OMpeAeieHue moia. AyTOCOMBI U TOJOBBIC
XpoMocoMbI. ['omMoramMetrHeie W rereporaMeTHble oOpraHu3Mbl. HacnepgoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHJibl K3BMEHUMBOCTH: HEHACJIEACTBEHHAs U HACJICICTBECHHAS.
Poib  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTH. BapuaimoHHbIN sl M1 BapUallMOHHAS KPUBAS.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIE IMPU3HAKU U UX
HOopMa peakinu. CBoricTBa MOAMGMUKAIIMOHHON U3MEHYHNBOCTH.

HacnencTtBenHas, WM TeHOTHIHYECKas, H3MEHUYMBOCTh. KoMOmHATHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBa KOMOMHATHUBHOMU
W3MEHUYMBOCTUA. MyTarmoHHast "3MeHIUBOCTh. Kimaccudukanus MmyTanuii: TeHHbIE,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUUYMHBI MyTaluid. MyTareHHbie (aKkTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HaclieACTBEHHOM n3MenunBoctu H. 1. BaBuiosa.

BuesnepHas HaciI€ACTBEHHOCTh U U3MEHUYHBOCT.

['enetuka 4yenoBeka. Kapuortumn uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOTHYSCKUM, OJIM3HEIOBEIN, [IMTOTCHETUYECKHUM, OMOXUMHYUECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPEAEIEHNE F€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-anamm3a. HacnencTtBeHHbie 3a00JIeBaHUS YEJIOBEKA: TI'CHHBIC OOJIC3HH,
OOJe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHeparthBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMIBI
310pOBOT0 00pasa >KM3HH, JUATHOCTUKU, MPO(PUIAKTUKY U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKOU
TC€HETUKH B MIPEJOTBPAICHUY U JICYCHUY T€HETUUECKUX 3a00JICBaHUM YeloBeKa.

JdemoHncTpauuu:

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

Tabmuiel 1 cxembl: « MOHOTUOPUTHOE CKPEIIMBAHKE U €70 [TUTOTCHETHYECKasI
OCHOBa», «3aKOH paCLICIICHUS U €T0 IUTOr€HETUYECKask OCHOBa», «3aKOH YHUCTOTHI
rameT, «Jlurubpunnoe ckpemuBanuney, «lluromornueckne 0CHOBBI JUTUOPHUIHOTO
CKpeumBaHusy, «Meno3y», « B3auMoeicTBre aJUTIeNIbHBIX TEHOBY, «l eHeTHYeCcKue
KapThl PACTCHUM, )KUBOTHBIX U 4YeJIOBEKay», «['eHeTnka 1moja», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEINICHHOTO C MoJIoM», «KapuoTumbl 4eaoBeKa M JKUBOTHBIX),
«Buasl m3meHunBoCTHY, «MoaudukarmoHHas M3MEHUYMBOCTHY», «HaciemoBanue
pesyc-daktopay, «I'eHeTrnka rpymm KpoBm», «MyTarimoHHas U3MEHUYUBOCTD.

O6opynoBaHue: MoJielu-anmIvKanuy «MOHOTUOPUIHOE CKpElIMBaHHUE,
«HenonHoe noMuHMpoBaHue», «JuruOpuaHoe ckpemuBaHue», «llepexpécr
XPOMOCOMY, MUKPOCKOIT U MUKpoTipernapart «J[po3oduna» (Hopma, MyTaniuu OpMsI
KPBUIBEB U OKPACKH Tena), repdbapuit «['opox moceBHOi».



JlabopaTopHble M IpaKkTHYeCKHEe PAdOThI:

Jlabopatopuas pabora Ne 5. «3ydenue pe3ynbTaTOB MOHOTHOPUIHOTO U
TUTUOPUIHOTO CKPEUIUBAHUS Y AP030(dUiIbl HAa TOTOBBIX MUKPOIIpENnapaTax».

JlabopaTtopHas pabora Ne 6. «M3yuenue MoaupUKaIMOHHOW U3MEHUYUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHOW KPUBOID.

JlaGopatopHas padora Ne 7. «AHanu3 myTaiuil y Ipo30(uisl Ha TOTOBBIX
MUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M MPOLECC. 3apOKJICHUE CEJICKIUH U JIOMECTHKAIIMS.
VYuenne H. 1. BaBunoBa o ieHTpax npouCX0XkKA€HUS U MHOT000pa3us KyJIbTYPHBIX
pactenuil. LleHTpbl NpOUCX0XKAEHUA JOMAIIHUX KUBOTHBIX. COpPT, MOPOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeeKInU. MacCoBBIM U MHAMBUIYAJbHBIA OTOOPHI B
CeJIeKUMU pacTeHUd M KUBOTHbIX. OIlEHKa 3KcTepbepa. BIM3KOpOICTBEHHOE
ckpemuBanue — uHOpuauHr. Yuctas nuHusA. CKpelMBaHUE YHMCTHIX JIHMHHM.
I'ereposuc, nnn rubpuanas cuia. HepoiacTBeHHOe CKpellMBaHUE — ayTOPHIMHT.
Otnanéunas rudpuauzanus u e€ ycrnexu. cKyCCTBEHHBIN MyTareHe3 u moJiydeHue
MOJUIUIOUIOB. JJOCTHXKEHNS CENEKINH PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHosoruss Kak oTpacib NMPOM3BOJACTBA. ['€HHAs WHXKEHEpHs. OTarbl
co3manus pexomOunantHoi JIHK wu Tpancrennbix opranusmoB. Kierounas
uHkeHepus. Kiietounble KynbTypbl. MUKPOKJIOHAIIBHOE Pa3MHOKEHHE PACTECHUM.
KiloHnpoBaHWE BBICOKONPOAYKTHUBHBIX CEJNbCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Dkojioruueckue W dthyeckue  npobnembl. MO —  reHeruyecku
MOAU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHCTpanuu:

[Toptpers: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneyenko, M. .
MBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MTPOUCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl 1OMaIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «Otnanéanas rudpunuzaus», «Paboter akanemuka M. @. MBanoBay,
«Ilomunnougus», «OO0bekThl OuoTexHONOTHNY, «KileTouHble KyIbTYpHl U
KJIOHUpPOBaHKE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKU TUIO0B U KOPHETIIIO0B TUKUX (POPM U KYJIbTYpPHBIX
COpTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHIS.

JlaGopaTopHble H MpaKkTHYECKHEe PadoOThI:

Okckypeust «OCHOBHBIE METOAbI U JOCTUKEHHUS CEJIEKIWA PACTEHUU H
YKUBOTHBIX (Ha CEJIEKITUOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,



COPTOMCTBITATENIbHBIM ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaTOpPHUIO
arpOyYHHBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KIIACC

Tema 1. JBosrOMOHHAsE OMOJIOTHA.

[TpeAnocbuUIKM BO3HUKHOBEHHUS! JBOJIIOLMOHHOM TEOPUHU. DBOIIOIMOHHAS
Teopust U €€ MecTo B OUOJNOruU. BiusiHue 3BOJIIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTHH U JAPYTUX HAYK.

CBuzerensctBa 3BoMONMU. [lameoHTOMOrMYECKHE: MOCIEI0BATEIbHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMUECKOW JIETOMHCH, MEePEXOJHbIe (HOPMBI.
buoreorpaduyeckue: cxoacTBo U pazinnune GpayH u Gaop MaTepuKoOB U OCTPOBOB.

OMOpHONOrHYecKrue: CXOACTBA W pa3iuuus SMOPHOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJOTWYHbBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKMX MyTeH Yy BcexX
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbliku BO3HUKHOBEHUS
JapBUHM3MA. J[BIDKYyIIME CHJIBI 3BOJIONUU BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHE MPU OrPAaHUYEHHOCTH PECYPCOB, HEOMpeneaEHHas U3MEHUYUBOCTD,
O0opb0a 3a CyIeCTBOBAHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostoruu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBontonus. [Tonynsuusa kak eqMHALA BUJA U 3BOJIIOLIMH.

JBuxymire cuibl ((hakTopbl) SBONIONUHM BHJIOB B IpUpoje. MyTallMOHHBIHI
npoliecc U KOMOMHATUBHAasT U3MEHYMBOCTH. [lomynsiMOHHBIE BOJHBI U Jpeid
reHoB. M3osiust 1 MUrpanusi.

EcrectBennblii oTOOp — HampaBistiommii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[TprucnocoONeHHOCTh OpPraHU3MOB KaK pe3yjbTaT 3BOJIOUUH. [Ipumepsl
PUCIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U HAHOATANITAIIH.

Bun wu  BugooOpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BU1000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOE.

MaxkposBomtorusi.  Dopmbl  3Bomonuu:  (QUIETHYECKAs, JIUBEPreHTHasl,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOIIOLHUU.

[TpoucxoxaeHne OT HeclneuHalIu3UpOBAaHHBIX TpenkoB. [Iporpeccupyromnias
crienuanu3anus. AJanTUBHAS paualus.

JdemoHncTpauuu:

[Toptpetsr: K. JInnnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. Ceepuios.



Tabmuie! u cxemsl: «Pa3BuTHe opraHMuecKoro Mupa Ha 3emiiey, «3apoabIIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «®Dopmbl  OOprOBI 32
cyliecTBoBaHue», «EcTtecTBeHHBI 0TOOpY», «MHOrooOpasne COpTOB PaCTEHUII»,
«MHoroobpasue  mopoa  KMBOTHbIX»,  «llomymsiuum»,  «MyTtanuoHHas
U3MEHUYUBOCTBY, «Apomopdo3by, «Ununoamantauuun», «OO0mas aereHepanus»,
«/IBmxymue cuibl 3Bosrouuny, «Kapra-cxema wapmpyra nyremectBuas Y.
Hapsunay», «boppba 3a cymectBoBaHue», «lIpUCcIOCOOIEHHOCT, OPTaHU3MOBY,
«I'eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUAO0OPA3OBAHUEY.

O6opynoBaHME: KOJUIEKIIUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKpPACKH,
Ha0Op IJIOAOB U ceMsiH, Kosuiekiusi «[IpuMepsl 3alUTHBIX OPUCTIOCOOJIEHUN Y
KUBOTHBIX», MOJIeb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJCIb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KojuiekKuus «PopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmmkanus «llepekpéct
XpOMOCOMY, BIIayKHbIE npenapartsl «PazButrne Hacekomoro», «PazBurtue JSrymkny,
Mukpomnpenapar «Jpozoduna» (Hopma, MyTaui GOpMbI KPbIIBEB U OKPACKHU TENA).

JlabopaTtopHble U npakTHYecKHe padoThI:

Jlabopatopnas pabdora Ne 1. «CpaBHeHuE BUIOB IO MOP(OJIOTHUECKOMY
KPUTEPHUIO».

JlabopaTtopHas pabota Ne 2. «Onucanue npucrmocodIeHHOCTH OpTaHu3Ma 1 e
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBEeHMEe U Pa3BUTHE )KU3HU HA 3emuie.

JloHay4Hble TPEACTABICHHUS O 3apOKICHUM >KU3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUs >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
3BOJIIOLIMA. AOUOTEHHBIM CHHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYEeCKHX.
OKCHEepUMEHTAIBHOE MMOATBEPKICHUE XUMHUECKOW 3BOJIIOIMU. HavyanbHble 3Tarbl
ouonorndyeckor sposoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKJIETKH. lIepBble KIETKM M HMX 3BOJIIOLUA.
®opMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PasButue xu3Hu Ha 3emie mo 3paMm u nepuoaam. Kartapxei. Apxeiickas u
nporepo3oiickas dpbl. Ilameosoiickas spa u €€ mnepUOABl: KEMOPHUINCKUIA,
OPIAOBUKCKHUH, CUITYPUHNCKHUM, NIEBOHCKNAM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o301cKas 3pa U €€ NMEPUOIbI: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaniHo30Mckass 3pa W €€ mnepuoAbl: MaJICOT€HOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U Te0JOTHYECKUX IMpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENBHOIO M >KMBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUH u
XKUBOTHBIX. [I0siBJIEHNE, pacliBET ¥ BBIMUPAHUE TPYIIl KUBBIX OPTaHU3MOB.



Cucrema OpraHMYECKOro Mupa Kak OTpaxeHue 3Boaouud. OCHOBHBIE
CUCTEMATUYECKHUE IPYIITBI OPraHU3MOB.

DBOJIOLHNS YeOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTre npeacraBieHui o
MPOUCXOKICHUHM 4YesloBeka. Meroabsl u3ydyeHus aHTpomnoreHesa. (CxoncrBa u
pa3InyKs YEJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.

JBmxyniue cuibl (hakTopbl) aHTpornioreHesa. HacinenctsenHas N3MEHUYNBOCTb
U eCTeCTBeHHbIN 0TOOp. OOmecTBEeHHBIH 00pa3 *KU3HU, M3TOTOBJICHUE OPYAUN
TPYZa, MBILJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIFOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YemoBek mnpsaMoxonsuuvii, YenoBeK HEaHACPTAIbCKUM, YernoBek
pa3ymHbIii. Haxonku wucKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHSA, 00IAacTb
pacmnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONEOU]IHAA
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUaibHasi),  MOHITOJIOMIHAS
(a3maTcko-aMepuKaHckas).  UepTsl  NPUCHIOCOOJIEHHOCTH  MPEICTaBUTENEH
YEJOBEYECKUX pac K YCIOBHAM CYIIECTBOBAaHMs. EIMHCTBO 4YEIOBEYECKHUX pac.
Kpuruka pacusma.

JdeMmoHcTpanum:

[Toptpersr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmuipel 1 cxeMmbl: «Bo3nukHoBeHHe CoOJHEYHOM CHCTEMEI», «Pa3BuTHE
OpraHnyeckoro wmupa», «PacturenbHas KieTka», «KHBOTHas  KIIETKay,
«IIpokapunornueckast kietka», «COBpPEMEHHAs CHCTEMA OPraHUYECKOrO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa IAJCOHTOJIOTMYECKHX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeloBeKa», «JlpeBHenmmue moan», «lpesHue moan», «llepssie
COBpPEMEHHBIE JIIOAN», «HelloBeUueCKne pachb».

O6opynoBanue:  mynsiku  «lIpoucxoxaenue — yenoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEPTAJIbLa, KPOMAHBOHIIA), CIIENIKH WJIU
U300paKeHHs] KaMEHHBIX OpPYAHH IEepBOOBITHOIO YeNOBEeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebia), TEOXpOHOJOTHYEcKass Tabnuma, Kouiekiusa «Dopmbl
COXPAaHHOCTH MCKOITA€MbIX KUBOTHBIX U PACTCHUIN».

JlaGopaTopHble H NpakTHYECKHEe PadOThI:

[Tpaktuueckast padora Ne 1. «M3yuenne nckomaemMbIx OCTaTKOB PaCTEHUN U
KUBOTHBIX B KOJUIEKLIHAX).

DKCKypcHsi «IBOJIOLUS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mMbl 4 OKpYy:KawInas cpeaa.



OKOJIOTHsl KaK HayKa. 3aJa4u U pa3Jiesbl 3KOJIOTMU. MeTOo bl KOO HYECKUX
UCCJIEIOBAHUI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOMTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonornueckue (axkropel. Knaccudukanus skonorudeckux (HakTOpoOB:
abuoTnyeckne, OMOTHYECKHE M aHTPOIOTeHHbIe. JIeiiCcTBHE SKOJIOTHYECKHX
(haKTOpOB HA OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DoTonepuoansm.
[IpucnocoGnenusi OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornyeckue puTMsI.

buotnueckue daxktopsl. Buabl OnoTnueckrux B3auMOICHCTBUI: KOHKYPEHIHS,
XHUIIHUYECTBO, cuMOno03 u ero ¢opmbl. [lapazutusMm, xoomepauus, MyTyalu3M,
KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTpaIU3M.
3HaueHre OMOTMYECKHUX B3aUMOJECUCTBUHN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJOTMYeCKHe XapaKTepUCTHKU mnonyiasuuud. OCHOBHBIE TOKa3aTeNlu
HOMYJSLUKA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTh, MPHUPOCT,
Murpanus. JJmHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ peryJsius.

JdemoHcTpanuum:

[Toptpetsr: A. 'ym6onpar, K. @. Pynbe, O. ['ekkens.

Tabmunpl u cxemsl: kapTa «[Ipuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUA
opranusmoBy», «®Dotonepuoanamy», «llonmynauun», «3aKOHOMEPHOCTH pPOCTa
YHUCJIICHHOCTU NOMYJISUUU HHDY30pUU-TYhenbkuy, «llumieBsie nenm».

JlaGopaTopHble H MpakTHYECKHEe PadoThI:

JlabopaTtopHnas pabora Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTEHUN U3
pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[TpakTrueckas padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISIUN pa3HBIX BUAOB
pacTeHU.

Tema 4. CooO1ecTBa ¥ 3KOJI0rH4eCKHe CHCTEMBI.

Coo0bmiecTBO opraHu3mMoB — OwuorieHo3. CTpyKTypbl OHOII€HO3a: BHUJIOBas,
IPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHantsel. CBsizu B
ouoreHose.

Dkoyornyeckne cuctembl (dkocuctembl). [loHsTne 00 »sKocucTemMe W
ouoreorieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYLICHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTrUU B IKOCHUCTEME.
Tpoduueckue (nmuieBbie) ypoBHH 3KocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHbBIE
MOKa3aTeM JKOCHCTEMBI: OHoMacca, MPOAYKIHs. OKOJIOTHYECKHE MHPaAMUIbL:



OPOIYKIIMHM, YHUCICHHOCTH, Omomacchl. (CBONCTBAa SKOCHUCTEM: YCTOWYHBOCTb,
camoperyJianus, passutue. Cykueccus.

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO
VI IIAPOKOJIMCTBEHHOTO Jieca.

AHTpONOre€HHbIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonorudeckoe u x035HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazne kak ¢akTop ycTOHYMBOCTH 3KocucTeM. CoxpaHeHue
OHOJOTUYECKOT0 pa3Hoo0pasus Ha 3eMIie.

Yuenne B. U. Bepnaackoro o ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
r700anpHOM 3KOCHCTEMBl. JlMHAMUYecKoe paBHOBECHE W OOpaTHas CBA3b B
ounocdepe.

KpyroBopoThl BeHIeCTB U OMOT€OXMMHUYECKUE IIUKIIbI 3JIEMEHTOB (yriaepo/a,
a30Ta). 30HAIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['moGanbpHBIE HKOTOTHYECKUE TTPOOIEMBI.

CocymiecTBoBaHM€E IPUPOIBHI U uesoBeuecTBa. Coxpanenue OnopasHoodpasus
KaK OCHOBa YyCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOTO YIPaBICHUSA
IPUPOAHBIMU PECYPCAMU U UX UCIMOJIb30BaHUE. JlOCTHKEHNS OMOJIOTUM U OXpaHa
PUPOJIBI.

JdemoncTpauuu:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1I. Bepnaackuii.

Tabnuubl u cxemsl: «llumesbie nenu», «bUoOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenu nutanusy, «IKoJOTHYECKas TUPAMUAAY,
«buocdepa u yenoBex», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrOo  Jeca», «buoneHos Bomoéma», «ArpoueHos», «lIpumepHsbie
aHTPOIOTEHHbIE BO3ICUCTBUS HA IPUPOAY», « BaxkHeH e MCTOUHUKY 3arps3HEHUS
BO3/lyXa W TPYHTOBBIX BOI», «llouBa — BakHeMIas cocTamistomas ouochepo»,
«®aktopsl  gerpagaumu  nouB»,  «llapHukoBblii  3pdexT», «DakTopsl
paZoaKkTUBHOTO 3arpsi3HeHusi Ouocdeps», «OOmas cTpykrypa Ouocheps»,
«Pacmpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIT d3kpaH Ouocdepni»,
«KpyroBopoT yriiepoaa B Ouocdepe», «KpyroBopot azota B IpHUpOACH.

O6opynoBanue: Mojelb-anaukanus «TunuuHble OMOLIEHO3bI», TepOapuii
«PactutenbHbIe co00mEcTBay, Koyeknun «buorieHo3y, «Bpenurenn BaxxHEHIIIIX
CETHCKOXO3SUCTBEHHBIX KYIBTYpP», FepOapru U KOJJIEKIINH PACTEHUHN U )KUBOTHBIX,
MpUHAAJIeKAIINE K Pa3HBIM HKOJIOTHYECKUM TpymaM oJHoro Buaa, KpacHas kaura
Poccuiickoii  ®denepannu, u300pakeHUs OXpaHAEMBIX BHIOB pPACTEHUH W
KUBOTHBIX.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuBalOTCI TpeOOBaHUS K pe3yibTaTaM
OCBOCHHMS  OOYyYalONUMHUCA TPOTpaMM  CpPEIHEro OO0Iero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpyKkType JNHMYHOCTHBIX PE3YyJbTAaTOB OCBOEHUSA mpeameTa «buomorus»
BBIICJICHBI CIIEAYIONINE COCTABJISIONINE. OCO3HAHKME O0YJaIONUMUCS POCCUUCKON
rPaXJaHCKOM UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOOINPEIENICHUI0, HajJu4yhe MOTHUBAlMM K  OOY4YeHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYarOIUXCS PYKOBOJICTBOBATHCS B CBOECH
JIEATENPHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO  00pa3oBaHUs, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE IJIAHBI.

JIndHOCTHBIE PE3ynbTAaThl OCBOEHUS NpeaMeTa «bHOIOrus JOCTUTAKOTCA B
CAMHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
TPAJIULIMOHHBIMU POCCHMCKUMHU COLUOKYJIbTYPHBIMUA, HCTOPUUECKUMU U JTyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHM, NMPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOMNO3HAHUSl, CaMOBOCHUTAHUS U
CaMOpAa3BUTHs, PpPAa3BUTHUSI BHYTPEHHEW MO3WUIMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHUS K 3aKOHY M IMPABOMOPSAKY, YEJIIOBEKY TPYJa U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBaXKEHHUsI, OCPEKHOIO OTHOIIEHUS K KYJbTYPHOMY HAcleIUui0 U
TpaguUMsM MHOTOHAalMOHAJIbHOTO Hapoaa Poccuiickoir Penepauuu, npupoae u
OKpY’KaroUIEH cpele.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTOo mpeamera «buomorusy»
JOJDKHBI OTPaXKaTh TOTOBHOCTH M CITIOCOOHOCTH 00YJArOIINXCsI PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TMO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHI, COOTBETCTBYIOIIHUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIECTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA M OMbITA JAESATEIBHOCTH B MPOLECCE pPea3ali OCHOBHBIX HaIPABJIECHUMN
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETroCsl Kak aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIITMOHHBIX MPAB U 00513aHHOCTEH, yBAKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTB K COBMECTHOU TBOPUYECKOM IEATEITLHOCTH MPHU CO3TaHUH YIESOHBIX
IPOEKTOB, PEIIEHHMH Yy4YeOHbIX W [O3HABaTEIbHBIX 3aJa4, BBIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKACHUSMU, KyJIbTYPHBIMHU LIEHHOCTAMU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX ¥ HCCJIEAOBATEIbCKUX 3a7a4, YBAXKHTEIBHOTO
OTHOLIEHUSI K MHEHMIO OIMOHEHTOB TNpPHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JIEATEIIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON MIACHTHYHOCTH, MATPUOTH3MA,
YBaXKE€HHS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOM Kpau, CBOK PolMHY, CBOM f3bIK M KYJbTYPY, IPOLLIOEC W HACTOSIIEE
MHOTI'OHallMOHaJIbHOIO Hapoaa Poccny;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO0 U MaMSTHUKAM MPUPO/IBI,
NOCTUXEHNAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUHCKMX YUYEHBIX B CTAHOBJIEHHUE U
pa3BuTHE OHWOJOTMH, MOHUMAHUS 3HAYE€HHs OHMOJOTMM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO u 3amute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPHUHATHS I[EHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIMIECTBEHHBIX OTHOIICHUI;



MOHMMAaHUE SMOIUOHAIBHOTO BO3/ICMCTBUS )KUBOW MPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuueckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOLMOHAJILHOIO 0JIaronmoJIy4ns:

MOHMUMAaHUE U pean3aius 3[0pOBOTO 1 6€30macHOro oOpa3a JKu3HU (310pOBOE
MUTaHue, COOJTIOICHIE TUTUEHUYECKHUX MPABIII K HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATUH W OTAbIXa, peryispHas ¢uznueckas aKTHUBHOCTb), OepexHOro,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOLIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 370POBBIO;

MOHMMAHUE 1EHHOCTH NPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30macHOTr0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIINUX 37I0POBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEACTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUEK (yHmOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIECHHOCTH MacCTEPCTBA, TPYAOTIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLUAIBHON
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATD TAKYIO JAEATEIBbHOCTD;

WHTEPEC K pa3IuuHbIM cdepam mpodhecCHOHATBHOU JeATEeIbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
CcOOCTBEHHbBIE KU3HEHHbIE IJIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K O0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSIKEHNUU BCEH KU3HMU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHUE K MPUPOJIE KAK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS OSKOJOTMYECKOM KyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHMUSI TIOCTYNKOB U OLEHKM WX BO3MOXHBIX IOCIEACTBUM JJid
OKPYXaroLen Cpeabl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TyTel uxX
peleHus;

CIOCOOHOCTH MCIIOJIB30BATh MPUOOpPETAEMbIE PU U3yUYEHUU OUOTIOTUHY 3HAHUS
M yMEHUS TpU pEHICHHUH TpoOiieM, CBS3aHHBIX C  PaIMOHAIBHBIM
IPUPOONIOIb30BaHNEeM  (COONIOZICHNE  TIpaBWJ  TOBEACHUS B TPUPOJE,
HAIlpaBJICHHBIX HA COXPAHEHHE pAaBHOBECHUS B OSKOCHCTEMAx, OXpPaHy BHJIOB,
AKOCUCTEM, Orochephl);



aKTUBHOE HENPUATHE ACHUCTBUH, IPUHOCAIIMX BPE OKPYKAIOIIEN IPUPOAHOU
cpene, yMeHHe MPOTrHO3MPOBATh HEOIArOMPUSATHBIE HYKOJIOTUYECKUE MOCIEICTBUS
IPEANPUHUMAEMBIX JEUCTBUM U IIPENOTBPAIIATD UX;

HaJIM4KME Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIbTYpHI,
OIIbITA NEeATENBHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN IESITENBHOCTH IKOJIOTHYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTb MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIECTBEHHOM MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHTATEIbCKOM KyJBTYPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE crneuu@uKy OHONOTHMH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATILHOTO HAYYHOT'O MBIIUIEHUS, CO3AaHUU IIEIOCTHOTO
IPEACTABICHUS] 00 OKpPYXalolEM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M PELIEHUU Mpo0seM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JAJiIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrieyeHuss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  pPa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MyTEeW BBIXOAA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOIEM U
o0ecrieyeHHss  Iepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PAalMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJOTMUYECKMX 3HAHUH B LEIAX
NOBBILIEHUS] OOIIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUMOHAJIBHON I'PaMOTHOCTH OOydYarommxcs, GopMupyemoi
pU U3Y4eHUH OUOJIOTUH;

IIOHMMAHHUE CYLIIHOCTHM METONOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HaHWsS MJI1 aHalu3a H
OOBSCHEHUS SBJICHUN OKPYKAIOLIET0 MUpa U MPOUCXOIANIMX B HEM M3MEHEHM,
yMEHHE JeNaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAay4HbIX (AKTOB HU
VMMEIOLIMXCS JAHHBIX C LEJbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OMOJIOTMUYECKUE 3HAHUS Ui
pelIeHns IPOo0JIEM B PEASIbHBIX )KU3HEHHBIX CUTYalMsIX;

OCO3HaHUE LICHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTh NHIANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEepPhIBHOMY  0Opa3oBaHUIO |
caM000pa3oBaHNI0, K AaKTUBHOMY IOJyYEHHUIO HOBBIX 3HAHUM MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHMs ydyeOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMbIe IS (OPMHPOBAHUS MHUPOBO33PEHUS OOyYAFOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrHUs, sIBJICHHUE, Mpoliece,
cuUcTeMa, HayudHbIM (haKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIIeI0BaHNe, HAOIIOICHNEe, M3MEPEHUE, YKCTIEPUMEHT U JAPYTHX ), YHUBEPCATHHBIC
ydeOHble JelcTBUS (MO3HABaTEIbHBIE, KOMMYHHKATHBHBIC, PETYJISTUBHEIC),
obecneunBaroniye GopMupoBaHue HyHKIIMOHATBHON IPaMOTHOCTU U COIMAIBHOU
KOMIIETEHIIMM ~ OOYyYaromIMXcsi, CHOCOOHOCTh OOydYaroluXcsli  HCIOJb30BaTh
OCBOEHHBIE MEXIHUCIUIIIIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIIbHbBIC
yueOHbIe ACHCTBH B IO3HABATEILHON U COLMATIBHON MPAKTHKE.

MeranpeaMeTHbIE PE3yNIbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO 0O0IIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBiaanenne YHHBepPCAIbHBIMU Y4eOHbIMU MO3HABATEJIbHBIMU
AeCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMcTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyalIH3UpPOBaTh  MPoOJIEMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NP OCBOCHUM 3HAHWUM MPUEMBI JIOTUYECKOTO MBIIUICHHS
(amanm3a, CHHTE3a, CpaBHEHMSI, KilacCu(UKaIuu, 0000IIeHS ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHM (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMHU MOHSATUAMH);

ONPEACIIATh LEIH ACATEIbHOCTH, 3aJlaBasi HapamMeTpbl W KPUTEPUHU UX
JOCTUKEHHUS, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTHU C ITOCTABIICHHBIMU LIESMU;

UCITIOJIH30BATh OMOJIOTUYECKHUE TOHATUS JJIsl OOBsICHEHUS (PaKTOB U SIBICHUN
YKUBOW MPUPOJIBI;

CTPOUTH JIOTMYECKUE paACCYKIEHUs (MHIYKTUBHBIC, JI€IYKTUBHbBIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/IETIbHBIE CPEJICTBA JIJISl PE/ICTABICHUS CYIIIECTBEHHBIX
CBS3€ W OTHOIICHWA B U3YYaEMBbIX OHMOJOTUYECKHX OOBEKTAaX, a TaKKe
IPOTUBOPEYHMI PA3HOrO PpOJa, BBIABICHHBIX B Pa3IMYHbIX HHPOPMALMOHHBIX
VUCTOYHUKAX;



pa3pabaTbiBaTh IUIaH PEIICHHs] MPOOJIEMBbI C YYETOM aHaIUu3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LIEJI5IM, OLICHUBATh PUCKU NIOCIICACTBUN JEATEINBHOCTH;

KOOPAMHHUPOBATH U BINOJIHATH Pa00OTY B YCIOBUSIX PEAIBHOTO, BUPTYaIbHOI'O
¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE TeiiCTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U POEKTHON JIE€ATENbHOCTH,
HaBbIKaMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIIBHOMY ITOMCKY METOJIOB PELICHHS IPAKTHYECKUX 3a1a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHNUS;

UCIIOJIB30BaTh pPA3JIMYHBIE BUJIBl JACATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAaHUSA, €ro HHTEpHpeTaluu, MNpeoOpa3oBaHUID W MNPUMEHEHHIO B YYEOHBIX
CUTYaIlUsX, B TOM YKCIIE MPHU CO3JaHUH YUEOHBIX U COLUATBHBIX IPOEKTOB;

(GopMUPOBATh HAYYHBIM TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHHOIOTHEMH,
KJIFOUEBBIMHU MMOHATUSAMH U METOAAMM;

CTaBUTh U (OopMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYaLUsX;

BBISIBJISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNIOTE3Y €€ PELICHUS, HAXOAUTh ApTYMEHTHI JUJIS 1I0KA3aTEIbCTBA CBOUX
YTBEPKJICHUMN, 3a/1aBaTh IApaMeTPbl U KPUTEPUU PEILICHHUS,;

aHAIM3UPOBATh IIOJIyYCHHBIE B XOJE PCEIICHHs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOUCK IEpEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yYMEThb TEPEHOCUTh 3HAHHSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO 00JACTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC WJEH, NpeUlaraTb OPUTMHAIBHBIE MOAXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOIYCKAIOIINE aIbTEPHATUBHBIEC PEILICHUSI.

3) padora ¢ nHpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOpPMAIUU (TEKCTE y4eOHOTO
nocoOusl, Hay4YHO-IOMYJISIPHOM JsuTeparype, OHOJIOTUYECKUX CIIOBapsiX H
CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbBIX, B MHTepHeTe), aHanm3upoBath
UH(GOPMALIMIO Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHUS, KpUTUUECKH OLIEHUBATH
€€ JOCTOBEPHOCTh U HETPOTUBOPEUYUBOCTE;



dbopMynMpoBaTh 3alpOChl U NPUMEHSTh PAa3MMYHbIE METOJBI NIPHU MOUCKE U
otbope Omosiormueckoil nHpOpMaIUK, HEOOXOIUMOM NJIsi BHITIOJHEHUST yUeOHBIX
3ajady;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUIA, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpaTh  ONTUMAaJbHYIO  (OpPMY  TPEICTaBICHUS
ounosiornyeckor nHGopMaIuu (CxeMbl, rpadUKy, TUarpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
Ouonornueckoi uHGOpMalMend: TNPUMEHATh XUMHYECKHE, (QU3UYECKUE U
MaTeMaTHUYeCKUe 3HAaKU U CUMBOJIbI, (HOpMyIbl, ab0peBHATYpY, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHUE  CPEJCTBA
HarJISIHOCTH;

BJaJeTh  HAaBbIKAMU  pAaclO3HABaHMS M 3AlIUTHl  MH(pOpPMAIUH,
UH(GOPMaIMOHHON 06€30MaCHOCTH JTUYHOCTH.

Ogj1aieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oOmenme:

OCYLIECTBJISITh KOMMYHHUKAIIMHU BO BCEX cpepax KM3HU, aKTUBHO Yy4aCTBOBATh
B JIMAJIOTe UJIM TUCKYCCHM MO CYIIECTBY OOCYXJTaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHUS MpeiaracMon
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MUIMH JIPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUH);

pacno3HaBaTh HeBepOaJbHbIE CpEJCTBA OOIIECHMS, TOHMMATh 3HAYCHHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BIAJECTh Pa3IMYHBIMU CHOCOOaMU OOIEHUS M B3aUMOJCUCTBUS, NMOHUMATh
HaMEpEHUs IPYTUX JOJIEeH, MPOSBISATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOpPpPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraThb CBOIO TOYKY 3PEHUS C HCIOJIH30BAaHHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecCTHas AesiTeJIbHOCTD:

NOHUMAaTh M MCIOJb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYATbHON
paboThI IPH pelIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOICHCTBUS IPU PEIICHNN YUYEOHOM 3aauu;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WeHA KOJUIEKTUBA;

OpUHUMATh 1eJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ NOCTHKEHHUIO: COCTABIISITh IUIAH JEWCTBH,



pacrupeneniaTb pojid ¢ Y4ETOM MHEHHH YYacTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YYACTHUKA KOMAH bl B OOIIHIA
pEe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTh HOBBIE TPOCKTHI, OIEHWUBATh HJEH C TMO3WIMU HOBHU3HHI,
OpUTHHAIILHOCTHU, PAKTUYECKOIN 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIIUsX, POSIBJIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh NMHUITUATHBHBIM.

OgJ1aieHHe YHHUBEPCAJBHBIMHU PEryasTUBHBIMH e CTBUSIMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JUIsl BBISIBICHUA MNpoOJIeM U UX
pEIICHUS B )KU3HECHHBIX U YI€OHBIX CUTYAIUsX;

BHIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUI IIEJIEBBIE W CMBICIOBBIC
YCTaHOBKH B CBOWX JCWCTBHSIX M TOCTYNKaX MO OTHOIIECHUIO K KHBOW MPHUPOJIE,
CBOEMY 3[I0OPOBBIO U 37JOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYHIIECTBIIATh MMO3HABATEIbHYIO AESITENbHOCTb, BBISABIIATH
po0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7ja4l B 00pa30BaTEIHHON
JESTEIIbHOCTH U KU3HEHHBIX CUTYaI[UsX;

CaMOCTOSITENILHO COCTABIISTH IIJIaH PEIICHUS MTPOOIIEMBI C YIETOM UMEIOLITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacImpsTh paMKH Y9€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;

JIeNIaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3
pelieHue;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IIMPOKOW 3SPYIUIUU B
pa3HBIX 00JacTAX 3HAHWH, MOCTOSHHO TOBBIIIATH CBOM 0O0pa30BaTEIbHBIA |
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIEISIM;

BJaJIeTh HAaBBHIKAMU  TO3HABATEIbHOW  peQuieKCMH  Kak  OCO3HAHHS
COBEpIIaeMbIX JIEHCTBUH M MBICIUTEIBHBIX TPOIECCOB, MX pPE3yJbTaTOB W
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pedICKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOTO PEILICHUS;

yMETh OIIEHWBAaTh PHUCKM W CBOEBPEMEHHO NPHHUMATh PEIICHUS IO UX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTHX TpU aHalW3e pPe3yIbTaToB
JeSITEIbHOCTH,



3) npuHsiTHE ce0s U APYTHUX:

OPUHUMATH Ce0sl, MOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apPryMEHTHl JPYIMX IpU aHaIU3€ pPe3yJbTaTOB
NESTEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OIIUOKHU;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP € TTO3UINH IPYTOr0 YEIOBEKA.

IMPEJMETHBIE PE3YJIBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHuss mporpamMmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyueckue ajs yueOHoro npeamera «buonorusy
HAy4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI EATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHHIO 3HAHUI B Pa3iMuYHBIX Y4€OHBIX CUTYyallUsAX, a TaKkKe B peallbHbIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouojoruedd. B mporpamme mnpeameTHbIe
pe3ynbTaThl MPEACTABICHBI [0 ToAaM O0yUEHHUS.

[IpeameTHble pe3ysnbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE M POJM OMOJIOTUU B CUCTEME HAYYHOIO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAy4YHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHOU
IPAMOTHOCTH Y€JIOBEKA JUIsl pEIEHUS dKU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKAHHE OMOJIOTMUYECKUX TEPMHUHOB M TMOHSITHIA:
YKW3Hb, KJIETKA, OpTaHu3M, MeTa00JI13M (OOMEH BEIIECTB U ITPEBPAILICHUE SHEPTHH ),
romMeocras (camMoperyisiius), ypOBHEBas OpraHu3alusl KUBBIX CHCTEM,
CaMOBOCIPOU3BEAECHUE (PENPOYKLHS ), HACIEACTBEHHOCTh, U3MEHUYMUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHEe Teopuu (KJIETOYHAs, XPOMOCOMHAas,
MyTallMOHHAS, IEHTpaJibHas JOrMa MOJICKYJApHON Ouosorun), 3akoHbl (I
Meunnens, T. Moprana, H. 1. BaBuiioBa) u ydyeHus (0 1leHTpax MHOTooOpas3us u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuil H. 1. BaBuiioBa), onpenensTs rpaHULIbI KX
IPUMEHUMOCTH K )KUBBIM CHCTEMAM;

yYMEHUE BJIAJIETh METOJIaMU HAyYHOTO MO3HAHUSI B OMOJIOTMH: HAOIIOJCHUE U
ONMCAaHHUE JKMUBBIX CHUCTEM, IMPOLECCOB U SIBIICHUM, OpraHu3als U IPOBEICHUE
OMOJIOTMUYECKOT0 3KCIIEPUMEHTA, BBIIBH)KEHUE TUTIOTE3b], BHISIBICHUE 3aBUCIMOCTH
MEXIY HCCIEAYEMbIMU BEIMYMHAMH, OOBSCHEHUE IIOJIYYEHHBIX pE3YJIbTaTOB,
UCITOJIb30BAHHBIX HAYYHBIX MOHATHIA, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BBIBObI
Ha OCHOBAaHMH MOJIYYEHHBIX PE3yJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKN BUPYCOB, KIETOK MPOKAPHUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJIIETOYHBIX OpPTraHW3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHa BEIIECTB M MPEBpAICHUS SHEPTUH B KIETKe, (poToCHMHTE3a,
IUTACTUYECKOTO M JHEPreTHYECKOTo OOMEeHa, XEMOCHHTe3a, MHTO3a, Melo03a,
OIUIOIOTBOPEHUS, PAa3MHOXKCHHS, WHIUBUIYaIbHOTO PA3BUTHUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TMOJyYCHHBIE 3HAHUS ISl OOBSICHEHHS] OMOJOTUYECKHUX
MIPOIIECCOB W SIBJICHHM, /IS MPUHATUS MPAKTUUECKUX PEIICHUH B MOBCEIHEBHOM
KU3HU C TIeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPYKAIOIINX JIFOJCH, COOJII0IEHNSI HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KArOIIeH
IPUPOITHON cpezie, MOHUMaHWe HEOOXOMAMMOCTH WCIOJIB30BAHUS JIOCTHKEHUN
COBpPEMEHHOW  Owojormn ¥ OWMOTEXHOJOTHMH  JJIi  PalMOHAIBHOTO
IPUPOIOTIONH30BAHUS;

YMEHHE peliaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJadyil Ha MOHO- W
TUTHOPUHOE CKpEIIMBaHUEe, CIICTUICHHOE HACJIeIOBaHNWEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TPEACKa3aHus HACIEIOBAHUS TPU3HAKOB Y
OpPTaHU3MOB;

YMEHHE BBITIOIHATH J1a0OpaTOpHBIE M MPAKTHYECKHE DPAaOOTHI, COOII0IAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh U WHTEPIPETUPOBATH WHOOPMAIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKIIOYAIOIIYIO I[ICEBJOHAYYHBIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(OpMaIMK, HAyYHO-MTOMYJISIPHBIC
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHMOJIOTHH,
MeIHUIIMHE, OMOTEXHOJIOTHH;

yMEHUE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMONOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX MCTOYHHKOB, TPAMOTHO
MCTIONIb30BaTh TIOHATUHHBIN arnmapar OMOJIOTHH.

[IpenMeTHBIe pe3yabTaThl OCBOEHUSI ydeOHOTO mpenmeta «buomorus» ¢ 11
KJlacce TOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUA O MECTE W POJIU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUCKUX U
3apyO0eKHBIX YUYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJIOTHH, (PYHKIIMOHAIHHOM
TPAaMOTHOCTH YeJIOBEKA JJIsl PEIISHUS KU3HCHHBIX 337124,

yYMEHUE PACKPHIBATH COACP)KaHNE OMOTIOTHUECKIX TEPMUHOB M TIOHATHMA: BUI,
MONYJISIIUsA, TEHO(DOH, IBONIONHUS, ABWXKYIIUE CHIbl ((PaKTOpPbI) HBOJIIOLNH,
MIPUCIIOCOOICHHOCTh OPTaHM3MOB, BHJI000pAa30BaHHE, SKOJIOTHUECKHE (PAKTOPHI,
OKOCHCTEMa, TMPOMYIEHTHI, KOHCYMEHTBHI, PpEIYyLEHThl, I[eNH MHUTAHUSA,
AKOJIOTHYECKas MpamMua, Onoreonenos, onocdepa;



YMEHHE H3jaraTh OHOJOTUYECKUE TEOpPHH (PBOMIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHs SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTU
(3apoapieBoro cxonacrsa K. M. baspa, depenoBaHusi INIaBHBIX HANpaBICHUN W
nyteit spomornuu A. H. CeeprioBa, yuenus o ouochepe B. U. Bepnaackoro),
ONpeENATh TPAHULIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOJAaMH HAYYHOTO TIO3HAHUS B OMOJIOTUU: HAOIIOACHHUE U
ONMCAaHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHHM, OpraHMU3alus U MPOBEACHHE
OMOJIOTUYECKOT 0 IKCIIEPUMEHTA, BbIIBUKEHUE TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEMbIMU BEIWYMHAMHU, OOBSICHEHUE IMOJYYEHHBIX pE3YyJbTaTOB,
UCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHUE JI€NIaTh BBIBObI
Ha OCHOBAHHH IOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBLICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTHYECKUX
00OBEKTOB: BHJIOB, TMOMYJSIUN, MPOIYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreolleHO30B M JKOCUCTEM, OCOOEHHOCTH TMPOIIECCOB: HACIEICTBEHHOMN
W3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHMS, MPUCIOCOOICHHOCTH
OpraHM3MOB, JEWUCTBUSA 3KOJOTHYECKHX (PAKTOPOB HA OpraHU3MbI, MEepeHOoca
BEIIECTB M TIOTOKAa DHEPIMH B HKOCHCTEMAaX, AHTPONOTEHHBIX HM3MEHEHHH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSTH MOJIyY€HHbIE 3HAHUS AN OOBACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB W SIBJICHWM, IUIS NPUHATHS NPAKTUYECKUX PEIICHWW B IOBCEAHEBHOU
KU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3[0POBbsI M 370POBbSA
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOIAHON cpefe, MOHUMaHHWE HEOOXOAMMOCTH UCIOJIb30BaHUS JOCTUXKEHUN
COBPEMEHHOM OMOJIOTHH AJISl PAlIMOHAIBHOTO PUPOIOTIOIH30BAHMS;

YMEHHE pelIaTh 3JeMEHTapHble OMOJIOrMYeCKre 3aJaud, COCTABIIATH CXEMBI
NepeHoca BeIleCTB U SHEPTUH B dKocHcTeMax (Lenu MUTaHus);

YMEHUE BBIMOJIHATH JIA0OpaTOpHbIE M MpakTUYecKue padoThl, cOOJ0IATh
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETUPOBATH HHOOPMALINIO
OMOJIOTHUECKOTO  COJAEP)KAHMS, BKIIOYAIOIIYIO IICEBJOHAYYHBIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CPECTBAa MAacCOBOM MHGOpPMAIINK, HAYYHO-TIOMYJIIPHbIE
MaTepualbl),  paccMaTpuBaTh  IJI0OAJbHBIE  DKOJOTHMYECKHE  IMPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3HULIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCHMEHHBIE M YCTHBIE COOOIIECHMUS,
0000111ast OMoNOruvecKyr0 MHGOPMAIMIO U3 HECKOJbKUX HMCTOYHHKOB, TPAMOTHO
UCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4acoB JIeKTPOHHbIE
HaunmeHnoBanue pa3aejaoB U TeM nudpoBbie
Ne ni/m P Konrtpoabnbie IIpakTnueckue (upp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
but6mmoreka [JOK
1 b 2 .
OO fak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cUCTEMBI U UX OpraHu3aIus 1 buGnnorexa LIOK
p 1 https://m.edsoo.ru/7f41¢292
3 XHUMHYECKHI COCTaB M CTPOEHHE KIIETKH 8 1 bubmorexa LOK
p https://m.edsoo.ru/7f41¢292
bubmuoreka [IOK
4 FKHM3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXkeHUE 1 THANBUIYAJIbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M UBMEHUUBOCTh 2 15 bubmuoreka [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 but6mmoreka [JOK
OMOTEXHOIOTHU https://m.edsoo.ru/7f41¢292
bubmuoreka [IOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

KosnyecTBO 4yacoB JJIeKTPOHHBbIE
HauMmeHoBaHHe pa3aeiioB H TeM uudpoBLIe
Ne i/m P Kounrpoabnsie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 1
IBOMOUKOHHAS GHOOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHUE 1 pa3BUTHE KU3HU HA 9 0.5 bubnnorexa HOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OprauusMel U OK aroIas cpena 5 1 bubmorexa LOK
p pyxaot pe https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo00111€ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/Tf41ccT4
bu6mmoreka [IOK
5 P 2
C3CPBHOC Bpemit https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME







IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4yacoB JJIeKTPOHHbIE
Ne aTra nudposLIe
Tema ypoka Konrpoabubie I[IpakTHyeckne A op
n/n Bcero u3yuyeHusi ~ oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 buosnorus B cucreMe Hayk 1 https://m.edso00.1ru/863e6122
https://m.edsoo.ru/863e632a
MeTtoap! To3HaHUS JKUBOM
npuposl. [Ipaktudeckas padota
2 NE lp«Ii[ICHOJ'II:)SOBaHI/Ie aer)quHx 1 0.5 bubmorexa HOK
° P ' hitps://m.eds00.ru/863¢6122
METOJIOB MPU U3YUYECHUHU
OMOJIOTMYECKUX 00BEKTOBY
3 buonornueckue cuctemsi, | bubmuorexa [JOK
MPOLECCH] U UX U3YUYECHUE https://m.edso0.ru/863e6564
4 XUMHYECKUH COCTaB KIIeTKH. Boma | Bu6mmoreka [IOK
Y MUHEPAJIbHBIE COJIA https://m.edsoo.ru/863e674¢
Bu6mmoreka [IOK
5 b .C 0 1
CAICH, LOCTRE 1 CTPOCHHE HEIKon https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue | 0.5 bubmmoreka [JOK
KaTaJTUTUYECKON aKTUBHOCTH ' https://m.edso0o.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTH KaTajasbl)»
Bu6muoreka [IOK
7 v I 1
[JICBOJBL. JUITHIBE https://m.edsoo.ru/863e6870




Bu6mmoreka [IOK

8 Hyxnensonbie kuerotsl. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u meTonsl n3ydeHus bubmmoreka [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak 1iegocTHas KuBast
cucTema
CTpoeHue 3yKapuoTHYECKOI
kieTku. JJaboparopnas padora No 2
«M3yuenune cTpoeHns KIEeTOK bubnuoreka [JOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863¢716¢
TOTOBBIX MUKpOIIpeNapaTax u ux
OTIMCAHHUEe»
Bu6mmoreka [IOK
12 OOMeH BelecTB WM MeTad0IN3M hitps://m.cdsoo.ru/863¢766¢
Bu6muoreka [IOK
13 PotocuiTes. XemocHHTe3 https://m.eds00.ru/863¢7¢98
. bubmuorexa [JOK
14 DHepretieckuii 00men https://m.edsoo.ru/863e7aae
JKU3HEHHEBIN UK KIETKH.
Jenenue kiaeTku. MuTos.
L5 JlaGopaTtopHnast pabota Ne 3 0.5 bubnnorexa HOK
«Habmonenrne MuTO3a B KIETKaX https://m.edsoo.ru/863e7dc4
KOHYHKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
16 buocunres 6enka. Peaknus bubmuorexa [JOK
MaTPUYHOI'0 CUHTE3A https://m.edsoo.ru/863e796¢
17 Tpancusmus — OnocuHTE3 OENKa buGnnorexa LIOK

https://m.edsoo.ru/863e¢796¢




13 Hexknerounsie ¢popmbl )KU3HH — bubmuoreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540
Bbu6mmoreka [IOK
19 DopMBbI pa3MHOKEHHSI OPTraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1¢e
but6mmoreka [IOK
2 Meii
0 enos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHre U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
21 Jlaboparopuas pabota Ne 4 0.5 bubnnorexa HOK
«3yueHne CTpOECHUS MOJTOBBIX ' https://m.edso00.1ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
” WNHnuBuayansHOE pa3BUTHE bubnuoreka [IOK
OpPraHu3MOB https://m.edso0.ru/863e8436
['eneTuka — Hayka o
23 HaCJIEACTBEHHOCTH U bubmmorexa IOK
A https://m.eds00.ru/863e8612
M3MEHYUBOCTHU
3aKOHOMEPHOCTH HACEAOBAHUS
24 IpU3HaKoB. MOHOTHOpHIHOE bubmorexa LOK
p ’ pHA https://m.edso00.ru/863e8878
CKpEITUBaHUE
UTHOPUIHOE CKPEIUBAHIE.
25 ?aKOH iefaBHcmforH; buGnnorexa LIOK
https://m.edsoo.ru/863e89a4
HacJIeI0BaHMS IPU3HAKOB
CremneHHoe HacIeIOBaHUe
26 npu3HakoB. JlabopatopHas paboTa 0.5 bubnnorexka HOK

Ne 5 «M3yuenue pe3ysbTaToB
MOHOTHOPHUIAHOTO U AUTHOPHIHOTO

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




CKpELMBAHUS y IPO30(pHIIBI HA
TFOTOBBIX MUKpOIpEnapaTax»»

7 I'eneruka nosa. Hacnenopanue 1 bubnnoreka [JOK
IIPU3HAKOB, CLICINIEHHBIX C I10JIOM https://m.edso0.ru/863¢8c60
HN3menunBocTh. HenacnencrseHHas
W3MEHYHBOCTh. JIJabopaTopHas
pabota Ne 6. 3yuenue bubnnorexka HOK

28 . 1 0.5
MOIU(DUKAITMOHHON U3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO psiia
Y BapUalMOHHOW KPUBOW»

HacnencTBenHnast '3MEHYHUBOCTb.

29 JlaGopaTtopnas pa6ota Ne 7. | 0.5 bubnnorexka HOK
«AHanu3 MyTanuil y 1po30¢uibt ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpenapaTax»

bu6mmoreka [IOK

30 T'enernka wesonexa ! https://m.edso0.ru/863e¢8d78
Peseprubiit ypok. O60011€HIE TIO

31 teme «HaciaeacTBeHHOCTh U 1
W3MEHYMBOCTH OPraHU3MOB)

bu6mmoreka [IOK

32 (Cerexins kak Hayka  potecc ! https://m.eds00.ru/863¢9214

1 MeToabl U JOCTHXKEHHS CeIICKIINHU 1 bubnuoreka [JOK
pacTeHui 1 KUBOTHBIX https://m.edso0o.ru/863e92 14

34 buorexHonorust kak oTpacib | bubmmoreka [JOK
IIPOU3BOCTBA https://m.edsoo.ru/863e9336

OBHIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTueckue u3yuyeHusi ~ oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
1 DBOJIIOLMS U METOJIbI €€ U3YUEHUS 1 bubmmorexa OK
https://m.edsoo.ru/863ea20e
) Hcrtopus pa3BuTHs IpeaCTaBICHUN 1 bubnnorexa HOK
00 3BOIIOLIUH https://m.eds00.ru/863e¢9570
bu6mmoreka [IOK
3 MuipoosomoLHs ! https://m.edsoo.ru/863e9cle
[Tomymsimus kKak 1eMeHTapHast
€IMHUIIAa BUJA U SBOJIOIIH.
4 Jlaboparopnast pabota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99¢6
«CpaBHEHHE BUJIOB I10
MOP(}OTOTHIEeCKOMY KPUTEPHIO)
5 JIBroKyIIHe CUitbl (3J1€eMEHTapHBIC | bubnnorexka HOK
(haKTOpHI) SBOTIOLUH https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBennbIit 0TOOp U €10 hOpMBI 1 hitps://m.edsoo.rw/863¢9ed0
Pe3ynbTaThl 3BOMIOLMY:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
. BH1000pazoBanue. JJaboparopHas | 0.5 bubnnorexa HOK
pabora Ne 2 «Omnmcanue ' https://m.edsoo.ru/863e9fde
MIPUCIIOCOOJICHHOCTH OpraHU3Ma U
€€ OTHOCHUTEIIFHOTO XapaKTepa
2 Hamnpasnenus u nytu | bubmmoreka [JOK

MaKpO3BOJTHOIHNHN

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




9 HeoOpatumocTs 3BoOIONINN
10 Ucrtopus xxu3nn Ha 3emiie U
METO/Ibl €€ N3YUECHHUSI
1 ['MnoTe3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emiie o 3pam bubmmoreka [JOK
U IIEpUoIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOTIOIUU
PacCTUTENBHOTO U )KUBOTHOT'O MHpA.
13 [TpakTuyeckast padora Ne 1 0.5 bubnuoreka [IOK
«3yueHne UCKOMMAEMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUN U KUBOTHBIX B
KOJUTEKIIUSIX »
14 CoBpeMeHHas cuctema bubnnorexka HOK
OpraHr4eCcKOro Mupa https://m.edsoo.ru/863ea48e
L5 DBOJIOLMS YEIOBEKA Bu6mmoreka [IOK
(a"TpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBrxyue cuibl ((haKTophl) bubmuoreka [JOK
aHTPOIIOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLNU
4esloBeKa
18 Yenoseueckue packl U IPUPOIHbBIE bubmmoreka [JOK
ajarnTaluy YeJoBeKa https://m.edsoo.ru/863eaca2
PesepBHrlIit ypok. O6001IeHNE IO
19 TeMe «BO3HUKHOBEHME U pa3BUTHE
YKU3HU Ha 3eMiie»
20 DKOJI0THUs Kak HayKa




Cpenpl OOUTaHUS U SKOJIOTHYECKUE

Bbu6mmoreka [IOK

21 (hakTophI https://m.edsoo.ru/863eafec
AOGuotnueckue (hakTophl.
Jlaboparopnas pabota Ne 3.
«Mopdornorudeckre 0COOEHHOCTH

22 pacTeHHi U3 pa3HbIX MECT 0.5 buommorexa LOK

https://m.edsoo.ru/863ebl10e
oburanusy. JlabopatopHas pabora
Ne 4. «Bnugnue cBeta Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa
Bbu6mmoreka [IOK

23 Bromieciue paxTopet https://m.edsoo.ru/863eb348
DKOJOTUYECKHIE XapaKTePUCTUKU
nonyisiiuu. [Ipaktudeckas pabora

24 Ne 2 «IToacuéT IIoTHOCTHU 0.5
MOMYJISILIUM pa3HbIX BUJOB
pacTeHui»

25 Coo0riecTBa OpraHu3MOB — bubmmoreka [JOK
OnoIIEeHO3 https://m.eds00.ru/863eb46a

%6 DKOJIOTUYECKHNE CUCTEMBI bubnuoreka [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TOKa3aTEIU

7 9KOCHUCTEMBI. DKOJIOTHYECKHE bubnuoreka [JOK
nupaMuibl. CBONCTBA SKOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [Ipupoaubie 3KOCUCTEMBI

29 AHTpPONOT€HHBIE YIKOCUCTEMBI

30 buocdepa — rnobanpHas bubnnorexa HOK

3KOCHUCTEMA 3eMIIHN

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




31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS | bubmmoreka [JOK
ouocdepsl https://m.edsoo.ru/863ebd16

32 YenoeuecTBo B Onochepe 3eminn 1

13 CocyiecTBoBaHUE TIPUPOBI U | bubnmoreka [JOK
YeI0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHelit ypok. O600ICHHE

34 teMbl «Coo0riecTBa u 1
IKOJIOTUIECKHE CHCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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