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HOACHUTEJBHASA 3AIIMCKA

[Ipn pa3paboTke mporpamMMmbl MO OWOIOTUH TEOPETHYECKYI0 OCHOBY s
OTpeeNieHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJEpPKAHUS Y4eOHOro Mpeamera
«buonorus» coctaBwiM: KoHuentyainbHble nonoxenuss DOIroC COO o
B3aMMOOOYCIIOBIICHHOCTH  II€JIeH, COAEpX aHHUs, pe3yldbTaToB OOy4eHHS W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIHX IENIX U
NPUHIMIAX, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit denmeparuu, a TakkKe IMOJOKEHUS O
cnenuduke OMoIornuu, e€ 3HAUCHWU B MMO3HAHUH KUBOW MPUPOIBI U 00ECTICUCHUH
CYIIECTBOBAHHS YeIOBEUECKOro oOrnecTBa. CoryiacHO Ha3BaHHBIM TOJOXKCHHSIM,
oTpezieNieHbl OCHOBHBIC (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonornu Ja€T TpEACTaBIeHHE O TemsIX, 00 oOmiei
cTparernd OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHS OOYYAIOUIUXCS CPEICTBAMU
yueOHoro mpeamera «buonorusi», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepkKaHUe, €ro CTPYKTYpy, pacmpelneieHue Io pasjeinam U Temaw,
PEKOMEHIyeMYIO0 TOCIEI0BATENbHOCTh U3YUeHHs y4eOHOro Marepuana ¢ y4eToM
MEXIPEJAMETHBIX ¥ BHYTPUIPEAMETHBIX CBS3€H, JOTMKH 00pa3oBaTENbHOTO
npoIiecca, BO3PaCTHBIX OCOOEHHOCTEH 00yUYarOITUXCS.

B nporpaMmvMe mo OuomoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBbIM JIMYHOCTHBIM, METANpeIMETHbIM W MpPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIbHOU
JeSITeNbHOCTH/YI€OHBIX JEHCTBUI OOydYalolmUXCs MO OCBOCHHIO COJEpIKaHUS
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BBIH yPOBEHB) peain30BaH
NPUHIUIT TPEEMCTBEHHOCTH B M3yYCHUU OHONOTWH, Onaromaps 4emy B HeEl
IPOCMATPUBAETCS HAMNpPaBICHHOCTh HAa pa3BUTUE 3HAHUM, CBSI3aHHBIX C
(OpMUpOBAaHMEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHHUS,  IICHHOCTHBIX
OpPUEHTALNI JINYHOCTH, SKOJOTHUYECKOr0 MBIIICHUS, IPEACTaBIEHUI O 3J0POBOM
o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHUEM K OKpY)Kalolled MPUPOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpUH, a TaKkKe 3HaHUM O
CTPOCHHHM >KMBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOIIOTHH YAEIEHO BHHUMAHHE HCTOJIH30BAHUIO
MOJTYyYEHHBIX 3HAHUN B MTOBCEHEBHOM KU3HU ISl PEIICHUs MPUKIIAAHBIX 3a71a4, B
TOM 4HClie: NMPO(UIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUN YeIOBEKa, MEIUKO-
Te€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
IeJIeCO00pa3HOro TOBENEHUST B OKpYXKAloIIed NPUPOJHOM cpene, aHamu3a
BIIVSTHUSI XO3SIICTBEHHOW JIEATETHHOCTH UEIOBEKa Ha COCTOSIHHE MPHUPOIHBIX H
UCKYCCTBEHHBIX 9KOCUCTEM. Y CUJICHHE BHUMAaHMSI K IPUKJIAJHOW HAIPaBICHHOCTH
yuebHoro npeamera «buonorus» MpoIUKTOBAHO HEOOXOAMMOCTBIO OOecreueHus



YCJIOBUH JJI pEelIeHrs OJHOM M3 aKTyallbHbIX 3aJ1ay IIKOJIHHOTO OMOJIOTMYECKOI0o
oOpa3oBaHus, KOTOpass mpeanonaraer (GopmMupoBaHue y o0Oydarouuxcs
CIIOCOOHOCTH aJIaliTUPOBAThCS K M3MEHEHUSM JHUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHe cpenHero oOiiero o0pa3oBaHUS 3aHUMAET BaXXHOE
mecto. OHa oOecrieunBaeT (GopMuUpOBaHHE y OOYUYaIOMIMXCS MPEACTaBICHUN O
HAyYHOU KapTHUHE MHpA, pacIupsieT U 0000IaeT 3HaHUS O KUBOHM mpupoje, €€
OTJINYUTEIBHBIX MPU3HAKaX — YPOBHEBOW OpPraHM3allMd W 3BOJIIOLMH, CO3HAET
yCJIOBUSL  JIJIsi: TIO3HAHMS  3aKOHOB  JKMBOM  MPUPOABI, (POpMHUPOBAHUS
(GYHKIIMOHAIBHONW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro oOpasa
KU3HH, SKOJIOTMYECKOr0 MBIIUIEHUS, IEHHOCTHOTO OTHOILIEHUS K )KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEllIeHUs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpenHero  oOmero  oOpa3oBaHUs,  COIMATU3ALUU
oOyuaromuxcs. M3ydyenne Omonmorum obGecrednBaeT yCiaoBHs sl HOPMUPOBAHHS
WHTEJUIEKTYaIbHbIX, KOMMYHUKAIIMOHHBIX ¥ HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET MHTErpalii OUOJIOTHYECKUX 3HAHUHU C
NPE/ICTABIICHUSAMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpadun. Ha3zBaHHbIE MOJIOXKEHUSI O MPEJHA3HAYEHUU Y4YEOHOro MpeameTa
«buonorus» COCTaBWIM OCHOBY IS OIpeAeieHuss IMOAX0/I0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHO0 B Iporpamme Io
OMOJIOTHH.

Ot16op coxmepkanusi yueOHoro npeamera «buomorusi» Ha 0a30BOM YpOBHE
OCYIIECTBJIIEH C MO3UIUHA KYJIbTypOCOOOPa3HOTO TMOJXO0/a, B COOTBETCTBUU C
KOTOpPHIM OOy4aromuecs JOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [JIs
dbopMupoBaHuss O0IIEH KyIbTYphI, ONPEACISIONIUE aJeKBaTHOE TIOBEICHHE
YeJIOBEKa B OKpPY’KAIOIIEH MPUPOIHOU cpelie, BOCTpEOOBaHHbBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOM AesTenbHOCTH. Oco0oe MEeCTO B ATOM CHUCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIepKaHusl, KOTOPbIE CIY>KaT OCHOBOM 711 (popMUpOBaHUS
MPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAapTUHE MHUpA U
[IEHHOCTHBIX  OpPUEHTAlMSIX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3alluu
OMOJIOTUYECKOro 00pa30BaHMS.

CTpyKTypUpOBaHUE COJAEpXKaHUs Y4eOHOro MmaTepuajia B NIpOrpaMme IIo
OMOJIOTUM OCYIIECTBICHO ¢ YYETOM TPHOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENbHBIX OCOOCHHOCTSIX UBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3allud U
ABOJIIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOLIUE COAEpKaTeNbHble TUHUN: «buonorus kak Hayka. MeTobl
HAy4yHOTO To3HaHUsY», «KieTka kak Ouomormueckas cucremay, «OpraHusM Kak



Ouosnornyeckas cucrema», «CucrteMa M MHOrooOpasue OpraHH4ecKOro MHpay,
«IBOIIOIHS KUBON MPUPOBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens usyuenus yueOHoro mpeamera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJIaJicHUE  OOy4YalolUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHATHLHOU
OpraHU3allid >KUBBIX CHUCTEM pa3HOTO paHra ¢ MNpUOOpEeTeHUuE YMEHHUH
UCIIOJIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JIEWCTBHM B OTHOIIEHWU OOBEKTOB
YKUBOM TPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeaMera «buonorusi» Ha 6a30BoM
ypOBHE 00€CIeunBaETCs pEHICHUEM CIEYIOUUX 3a1a4:

OCBOCHHME OOYYAIOIIUMHUCS CUCTEMBbI 3HAHUN O OHOJOTUYECKUX TEOPUSX,
YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBWIAX, CIYKAIIUX OCHOBOU
U1 (GOpMUPOBAHUS TPEJCTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJIax HAyYHOT'O MO3HAaHUS, CTPOCHUH, MHOIOOOPa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHM3AIlMH, BBIIAIOIIMXCA OTKPBITUIAX U COBPEMEHHBIX
HCCIIEOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y o0OydYarolmMXCsl TMO3HABATENbHBIX, UHTEIICKTYAJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCE aHANIM3a JaHHBIX O MYTIX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M TMOJXOJOB K H3YYEHUIO KUBBIX CHCTEM
Pa3HOr0 YpOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydarommxcsa oOmed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBICHUSI OKPYKAIOIIETO
MUpa JKUBOW MPHUPOABI HA OCHOBAHMM 3HAHWUW M OIBITa, IOJTYYEHHBIX MPHU
U3Y4YEHUU OUOJIOTUY;

dbopmupoBaHue y oOOy4alwIMXCs YMEHHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B MPAKTUYECKOM JESITEIbHOCTU YeNOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTAHUE YOEKIEHHOCTU B BO3MOXHOCTH TMO3HAHUS YEIIOBEKOM KHUBOU
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIFOCHUS STUUECKUX
HOPM IpH NPOBECHUN OMOIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAHHWE TICHHOCTH OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIIIIEHUS YPOBHS
AKOJIOTMUECKOHN KYIbTYpbl, 11s1 (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B TOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JEATELHOCTHU MO OTHOIIEHHUIO K OKPYXKaIOIIeh cpejie,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHHWE W COONIOJCHHE Mep NPOGUIAKTHKA
3a0oseBaHuM.

B cucreme cpennero oOuiero obOpasoBaHusi «buonorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS O0S3aTEeNbHBIM yUE€OHBIM TMPEAMETOM, BXOMISIINM B
COCTaB MpeaMEeTHOMN 00macTn «EcTecTBeHHO-HAYyUHBIE MPEIMETHI.



Jlnst uzyuenust Ouojaoru Ha 6a30BOM YPOBHE CpeiHEero 0011ero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kmacce — 34
yaca (1 gac B Henemro).



COILEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Ponp Owuonorun B (HOPMUPOBAHMHM COBPEMEHHOM HAyYHON KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTo1bl T0O3HAHUS KUBOM IPUPOIbI (HAOII0IEHUE, SKCIIEPUMEHT, ONTMCAHUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

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

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «cnonp30BaHHE pa3IMYHBIX METOIOB IPHU
U3Y4CHUHN OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUsA.

Kunie cuctembl (OMOCUCTEMBI) KaK MPEIMET U3ydeHust ouosnoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CaolicTBa OMOCHCTEM U UX pazHOooOpasue. Y POBHU OpraHU3aIMi OMOCHUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NONYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOre0oIeHOTHYECKHIT), OnOoChEepHBI.

JdemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb Moiekyibl JIHK.

Tema 3. XumMnuecKknii COCTaB U CTPOEHUE KJIETKH.

XUMHYECKAN COCTAB KJIETKU. XHWMHUYECKUE DIJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAJIbHBIX BellecTB B KieTke. llomnepikanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnunmbie 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (TIepBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHASL CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



depmeHTHl — Ouosiorudyeckue karamuzatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuu@uuHocts. KodepmeHTsl. BuTaMuHBIL.
OTanuns PepMEHTOB OT HEOPTAHMUECKUX KaTaJIM3aTOPOB.

VYraeroabl: MoHOcaxapuabl (TJ0K03a, pubo3a U JA€30KCUpuO03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOTEH,
LeJUT0103a). bruonornyeckue QyHKIMK yIiE€BOIOB.

Jlumuael:  Tpurnunepunsl, Gochomunuap, crepouabl. [ uapodHUIBHO-
ruapopoOHble cBoiicTBa. buonormyeckue ¢yHkuuu JunuaoB. CpaBHEHUE
YII€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTHUH.

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HyKJIenHOBBIX KHCIOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenne u dpynkmuu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kierke. Knerounas teopus — npuMep B3auMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Kierka kak wnenoctHas »kuBass cuctema. OOmme NpHU3HAKA KIETOK:
3aMKHyTas HapyXHas memOpana, monekyibsl JIHK kak renernueckuil ammapar,
cCUCTeMa CHUHTe3a Oernka.

Tunbl KJeTok: 3ykapuoTHyeckas W mpokapuoruyeckas. OcobOeHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IPUOHON KJICTKHU.

IToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAJIUKC, UX
¢ynkuuu. [Tnazmarnueckas memOpana, €€ cBoicTBa U pyHkuu. LluTomnasma u eé
opranousipl. OpHoMemOpanHbie opraHouabl kietku: OIIC, ammapat [Nombmxw,
au30coMbl. [TonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MHUTOXOHAPWUM, IUIACTHUIBIL.
[Tpoucxoxnenne MUTOXOHIApUN u mactua. Buael tumactun. HememOpanHbie
OpraHOMJIbl KJETKHA: pPUOOCOMBI, KJIETOYHBIM ILIEHTpP, LEHTPUOIU, PECHUYKH,
KryTuku. OyHKIUHA OpraHOMI0B KJIETKU. BKitoueHus.

SAnpo — perynsaropublii 1eHTp KiaeTku. CTpoeHue snpa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMaTHH, SAAPBIIIKO. XPOMOCOMBI.

TpaHCnoOpT BEIMIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, Jx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinn, K. M. bap.

Juarpammel:  «PacnpeneneHne XMMHYECKMX JJIEMEHTOB B HEKHBOU
npupoje», «PacnpeneneHne XuMUIeCKUX 3JIEMEHTOB B JKUBOW IPUPOIEN.

Tabnuuer u cxemsl: «llepuoanydeckass TaOiuIla XUMHYECKUX DIIEMEHTOBY,
«CtpoeHne MoJIeKyIbl Bob», «buocunres 6enkay, «CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmentay, «Hyknennosbie kucinotel. JJHK», «CTpoeHne MoiaeKybl



AT®y», «CtpoeHue 3yKapruOTHUECKON KIETKN», «CTPOCHUE MKUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHE NPOKAPUOTUUYECKOW KIIETKN,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHE MJIA IPOBEACHHS
HAOJIIOJICHUM, M3MEPEHUM, SKCIEPUMEHTOB, MHUKpOIpenapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHass pabora No 1. «/3ydyeHue KaTadIUTUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

JlabopatopHasi pabora No 2. «l3ydeHuwe CTpoeHUS KJIETOK pACTEHUH,
KUBOTHBIX W OAaKTEpHil MOJ] MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa00IM3M. ACCUMUIISALNS (TUTACTUYCCKUM OOMEH) U
TACCUMUIISAIUA (PHEPreTUUYeCKUii OOMEH) — JBE€ CTOPOHBI €IMHOI0 Ipollecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W AHEPIMU B MOHUMAHUU
MeTabonau3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPOGHBINA U rerepoTpodHsIii. Porb ¢pepmeHTOB
B 0OMEHE BEIlIECTB U MPEBPAIEHUH SHEPTUHU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3pl (¢oTocuHTe3a. Peaknuun
dorocunTeza. IpdexkTuBHOCTH (PoTOCUHTE3a. 3HAUCHHE (POTOCHUHTE3A JJISl KUZHU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
NPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMoCHHTe3. XEeMOCHHTE3Upylolue OakTepruu. 3HaAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMII€.

DHepreTruueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BBIJCICHHUE U
AKKyMYyJIUDOBAHUE DJHEPruM B KIETKE. OTallbl JSHEPreTHYecKoro oOMeHa.
I'muxonus. bpoxkenwe u ero Buabl. KuUCIOpOIHOE OKHCIEHUE, WU KJIETOYHOE
JIbIXaHHE. OxucauTenbHOe dbochopunupoBanue. DdbhekTUBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peaknum maTpuuHoro cuHresa. Il'eHermueckas wuHpopmauus u JHK.
Peanuzanust reHerudeckoil uH@opManuu B KIETKE. | €HETHYECKMU KOA U €ro
cBorictBa. Tpanckpuniusa — maTpuuHblii cuaTe3 PHK. Tpancnsauus — 6uocunTe3
Oenmka. Ortambl TpaHcisiuu. KoawpoBanue amuHOKHCIOT. Pomb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie dhopmbl xku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS ¢ SKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — BozOyaurens CIIM/a.



OOpaTHass  TpaHCKpHIIIMS, peBepraza W  uHTerpasa. lIpodumaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUMA.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konenos, /1. Y. Banosckuii, K. A. Tumupsses.

Tabmuipl u cxembl: «Tunel mutanus», «Metaboauzmy», «MUTOXOHIPUSY,
«OHepreTudeckuii oOMeH», «Xiopormiacty, «PorocuaTe3», «Ctpoenue JHK»,
«Ctpoenre U PyHKITMOHHpPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTuuecKuil Komy,
«Bupycer», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nuki Bupyca CIIN/da,
Oakrepuodaray, «Pemnukarus JJTHK.

O6opynoBanue: Moaenu-antukanuu «Yapoeaue JIHK u Tpanckpumimsy,
«buocunre3 6enkay, «CTpoeHue KIEeTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiierouHbIii MK, WM JKU3HEHHBIM LUK KieTku. WMHTepdaza u MUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Permnukaiuss — peaxius MaTPUUHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JlurionaHsli M TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHBIL.
[lutonornueckue OCHOBBI PA3MHOXKEHHMSI W  HWHIAWMBHUIYAJbHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

[enenne xierkn — muto3. Craguu mutosa. [lpoueccsl, npoucxoasiue Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U TmosioBoe. Bumbl 6ecmnonoro
Pa3sMHOXKEHUS: JICJICHUE HAJABOE, IIOYKOBAHUE OJIHO- M MHOI'OKJIETOYHBIX,
CIOpo0oOpa30BaHKE, BETETAaTUBHOE pa3MHOKeHHe. VMIcKyccTBeHHOE KIOHMpPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE ISl CENEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meiio3. Cragun merio3a. [lponeccsl, Mpoucxonadiiue Ha CTagusx Meno3a.
IToBenenue xpomocom B Meino3e. Kpoccunrorep. buonorudeckuid CMbICT H
3Ha4YeHUE Meno3a.

'ametorenes — mporiecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTO30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHHS SAWIEKIETOK U crepMaTo3ouaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJsieHne, racTpynsanus, opraHoreHnes. IloctamOpuoHanbHOE pa3BUTHE. THUITBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIU4uHOuHOe). BimsHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuet u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoiTHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAaCTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpoMocoMbl», «Knerounsri nmukin», «Pemnukanus JHK», «Mwutos»,
«Mernosy, «lIpssmoe n HenpsiMOe pa3BUTHE», «l'amMeTOreHe3 y MIECKONUTAIUIUX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOI, MUKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOMUTAOUIEro», «SIilekneTka Miaekonuraromeroy, «KapuoknHes B KIETKax
KOpellKa JyKa», MarHuTHas MOJEJb-alIiuKanusa «JleneHue KIeTKu», MOJIEb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

JlaGoparopnasi padora Ne 3. «HaOmroneHue muTo3a B KJIETKAaX KOHYMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnasi pabora Ne 4. «3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuky. Pones nuronornu
U HSMOPHUOJIOTMM B CTAHOBIICHUMHU TE€HETUKHU. BKiaj pOCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTUE TE€HETUKUW. MeToabl TeHETHKU (THOPUI0TOTUYECKUH,
UTOTEHETUYECKUNA, MOJICKYJISIpHO-TeHeTUYecKHil). (OCHOBHbIE T'€HETHYECKHE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCOJIb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACIIE/IOBAHUS MPU3HAKOB, ycTaHOBIEHHbIE . MeHnenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH eIuHOo00pa3us THOpPUIOB TEPBOTO
nokonenus. IlpaBuno AOMUHUpOBaHUA. 3aKOH pPacCUICIUIEHUS MPHU3HAKOB.
['mnoresa yucrorsl ramer. 11onHOE M HEMOIHOE TOMUHUPOBAHUE.

JluruOpuHoe  CKpelMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJEIOBaHUS
npu3HakoB.  LluToreHernyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyoniee ckpenmBanue. Vcnoiap30BaHnue aHATM3UPYIOLIET0 CKPEMBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnieHHoe HacineaoBaHue npu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacJeqOBaHUIO T€HOB. HapyllleHue cuernsieHust reHOB B pe3ysbTaTe
KPOCCUHI'OBEpA.

XpoMOoCcOMHas TEOpHs HACJIEACTBEHHOCTH. | €HeTUYECKHUE KapThI.



I'enernka mosia. XpoMOCOMHOE ONpeneieHrne nojia. AyTOCOMBbI U TOJIOBBIE
XpOoMOCOMBI. ['OoMoraMeTrHble W TreTeporaMmeTHeie opraHu3mbl. HacnmenoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBI ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Ponb cpeapl B HEHACJICACTBEHHON  HU3MEHUYHMBOCTH. XapaKkTepucTrKa
MOIU(PUKAIMOHHON N3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuumn npusznaka. KonnuecTBEHHBIE M KAaUYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoMcTBa MOAU(DUKAIIMOHHON U3MEHYMBOCTHU.

HacnencrBennasi, uiad TreHOTUIIMYECKas, HM3MEHUYHUBOCTh. KoMOWHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTH. MyTallMOHHAS M3MEHYMBOCTh. Kimaccudukarus MyTamnuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ mpuunuHbl MyTauuid. MyTtareHubie (pakTopsbl.
3aKOH rOMOJIOTHYECKUX PSAOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbI T€HETUKH
YeJI0BEeKa: TCHCAIOTHYCCKUM, OTM3HEIOBRIN, IUTOrCHETHUCCKUM, OMOXUMHUYCCKHIMA,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHNUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C ITOMOIIBIO
[II1P-amamm3a. HacneacTBeHHnle 3a00jIcBaHUS 4YelIOBEKAa: TEHHBIC OOJIC3HH,
00JIe3HU C HACJIEACTBEHHOM MpeapacnoyioxKEHHOCThI0, XPOMOCOMHbBIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAUYEHHUE MEAUIIMHCKON
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETHYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmumet u cxeMbl:  «MOHOrMOpHUIIHOE  CKpelIMBaHUE U €ro
LIUTOT€HETUYECKAS] OCHOBa», «3aKOH PACIICIUICHUS W €ro LUTOreHeThYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  ramer», «/urubpuagHoe  CKpelluBaHUE,
«{uTomorudyeckue OCHOBBI JTUTUOPUIHOTO CKpELIUBAHUAY, «Meio3,
«B3auMopaeicTBie aieNbHBIX T'€HOB», «l'€HeTHYeCKHe KapThl PpPACTEHUH,
KUBOTHBIX U YeENIOBEKa», «l'eHeTuka moiyia», «3aKOHOMEPHOCTH HAacleIOBaHUs,
CLUEIUIEHHOTO C mnoJioM», «KapuoTumbl 4YenoBeka H KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukainmonHas U3MEHYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I eHeTuka rpymnim KpoBu», «MyTalmoHHasi U3MEHUYHUBOCTH).

OObopynoBanue: Mojaenu-anuiMKanuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexkpéct



XpOMOCOM», MHUKPOCKON W MHKporpenapar «J/pozoduia» (HopMa, MyTanuu
(GbOpMBI KPBUILEB U OKPACKH TeTa), repOapuit «I opox mMoCEeBHOM.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

JlaboparopHast pabora Ne 5. «/3yueHue pe3yabTaToOB MOHOTMOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpEnapaTax».

JlaGopartopnas padora Ne 6. «M3ydeHne MoaudUKAIIMOHHON U3MEHYHBOCTH,
MIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHOW KPUBOM.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTauui y Apo30(Hibl HA TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHME W aHAINU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekunst opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOILECC. 3apOXKIAEHUE CENEKIUU U JOMECTUKALUS.
VYuyenne H. UW. BaBunoBa o0 1eHTpax MPOUCXOXKICHHUS U MHOIoo0Opas3us
KYJIbTYpHBIX pacTeHuil. LleHTpbl mpoucxXoxkaeHus: HOMAIIHUX >KUBOTHBIX. CopT,
MOpPO/1a, IITAMM.

CoBpeMeHHbIE METOIbI CeleKMU. MacCoBBIM U MHAUBUIYAJIbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIlEHKAa SKCcTepbepa. bIM3KOpoICTBEHHOE
ckpemuBanue — UHOpuAMHT. Yucras nuaus. CKpelMBaHUE YUCTBIX JIUHUU.
I'ereposuc, win rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPHIMHT.
Otrnanénnas tuOpuauzanus u €€ ycrnexu. VCKycCTBEHHBIM MyTareHes U
NOJIyYEHUE TOJUIUIONAOB. JIOCTHUKEHHUSI CEeNEeKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHUs. ITarbl
co3ganusi pexkomOunantHod JIHK wu Tpancrennsix opranuzmoB. Kiierounas
uHxeHepus. Kiierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXEHHUE PACTEHUM.
KnonupoBanue BBICOKOIIPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTudyeckue  mnpoodinembl. ['MO -  reHeruyecku
MO (UIMPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

IToprpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanoB.

Tabmuuel u cxembl: kKapra «lleHTpbl NPOUCXOXKIEHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil», «[1opo/ibl TOMAITHUX KUBOTHBIX», «COpTa KYyJIbTYPHBIX
pacrenuity, «Otnanénnas rudpuanzamnusy», «Padorsl akanemuka M. @. lBanoBay,
«[lomumnougusi», «OO0bekThl OHOTEXHONOTHMY, «KileTouHbIe KYyJIbTYpbl H
KJIOHMpOBaHUe», «KOHCTpyupoBaHUE U EPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MyJISIKH TUIOJ0B M KOPHEIUIOA0B AUKUX (OPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTECHUS.



JlabopaTopHbIe M IpaKTHYecKHe padoThbl:

Okckypeust «OCHOBHBIE METOJABl M JOCTHIKEHHS CEIEKLIIMM PAacTeHUN H
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCHBITATEAbHBIM  y4aCTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOpPHUIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOMOHHASI OHOJIOTHA.

[Ipennoceulku BO3HUKHOBEHUSI HBOJIOLMOHHOM TEOPUU. DBOJIFOLUOHHAS
Teopusi U €€ MecTo B OMONOrvU. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTMHU U APYTHUX HAYK.

CBuzerensctBa HBoNonuu. [lameoHTONOrMYECKHe: TMOCIIE0BATEIbHOCTD
MOSIBJICHUSI BUJOB B IMaJ€OHTOJOTMYECKOW JIETONHMCH, TEPEXOaHbIe (OPMBI.
buoreorpadudeckue: cxoncTBo u pazaunune GayH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJICTBA W Pa3IMuusi 3MOPHUOHOB pa3HBIX BHUJIOB
N03BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHYHbIE,
PYIMMEHTAapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUECKUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX NyTed y BCeX
OpraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuHa. IIpennocbuiku BO3HUKHOBEHUS
napBUHU3MA. J[BWOKYIIME CHUIIBI HBOJIOIMU BHIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAsT U3MEHUYUBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas Teopus 3Boonuu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonmynsuus kak e1MHUIA BUIA U 3BOJIIOLUY.

JIBmkymme cuibl ((pakTophl) HBOMIOLMHA BUIOB B mpupoae. MyTalMoOHHBIN
npouecc M KOMOWHATHMBHAs M3MEHYMBOCTH. llomynsiiMoHHBIE BOJHBI M Jpeud
reHoB. M3051us 1 MUrpamnusi.

EctecTBennbiit orO0op — HampaBistonuii  ¢dakrtop sBomonun. DopmMbl
€CTECTBEHHOT 0 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB KakK pe3yibTaT 3BoJoUUH. [Ipumepst
PUCTIOCOOJICHU Y OpraHu3MoB. ApoMopG03bl ¥ UTMO0ATATITAIINH.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHoBHBIE  (DOpMBI
BUI000pa30BaHus: reorpaduaeckoe, IKOJIOTHIECKOE.

MakposBomonus. DopMbl  3BOMIONUU:  (UIETHUECKasd, TUBEpPreHTHas,
KOHBEpreHTHasl, nmapasuienbHas. HeoOpatuMocTh 3BOMIOIUN.

[IpoucxoJIeHHEe OT HeClEeUUaIu3UupOBaHHBIX NMpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpanum:



[Toptpetsr: K. JIunnueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.
Tabmump! 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apObIIIn

NO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc»,  «PDopmbl  0opbOBI 32
cylecTBoBaHue», «EcTecTBeHHbI 0TOOp», «MHOroodpasue COpToB pacTEHUN,
«MHoroo6pasue  TOpoA  KUBOTHBIXY, «[lomystuuny, «MyTtanuoHHas

U3MEHUYUBOCTHY, «ApoMopdo3sl», «amoamanramum», «OOmas aereHepanusy,
«/IBmxymue cunbel 3Bomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopb0a 3a cymiecTBoBaHue», «IIprcroCOOJEHHOCTh OpPTaHU3MOBY,
«["eorpadmueckoe BUm000pa3zoBaHuey, « IKOIOTHUECKOE BUI000pa30BaHUE.

OOopynoBaHHe: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPAaCKH,
HA0Op TUIOJIOB M CeMsiH, KoyuieKius «lIpumepsl 3alllUTHBIX TPUCTIOCOOJCHUM Yy
AKUBOTHBIX», Mojellb «OCHOBHBIE HAIPaBJICHUS 3BOJIOLMHY, 00BEMHAs MOJETh
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas xapra wmupa, Koieknusa «DoOpMBI COXPAHHOCTH
VMCKOMAeMbIX JKMBOTHBIX W pacTeHHi», Moaenb ammiukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKpompenapaT «/pozoduna» (Hopma, myranuu (GOpMbl KPbUIBEB U
OKpPACKH Tena).

JlabopaTopHble U IpaKkTH4YecKne padoThbl:

Jlaboparopnasi padora Ne 1. «CpaBHeHuE BHUAOB 1O MOp(]oiIoruyeckomy
KPUTEPHUION.

JlabopatopHas padora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTENIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBEeHHe U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble TpEACTaBIEHUS O 3apOXKICHUM KU3HU. HayuHble ruUnoress
BO3HMKHOBEHUSI KM3HM Ha 3emjie: abuoreHe3 W NaHcrnepMus. XuUMUYEcKas
ABOMIONMS. AOMOTeHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTaHUYECKHX.
DKCIEPUMEHTAIBHOE MTOATBEPKIACHNE XUMUYECKON 3BOMOINNA. HauanbHbIe 3Tanbl
ouonornyeckoi »Bomoruu. ['nmoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHME MNPOTOKJIETKHU. [lepBhie KIETKM W HX HBOJIOLMSL.
@opMHUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxein. Apxeiickas u
npotepo3oiickast dpbl. [lanmeosoiickas 3pa u €€ Tepuoabl: KEeMOPHUUCKUM,
OpPJIOBUKCKHH, CUITYPUHUCKUN, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o30KcKas 3pa v €€ NEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaiiHo30Mckass »pa u €€ mnepuoabl: NAJICOr€HOBBIM, HEOICHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuka KiMMaTa W IeoJIOTHYECKUX MpoiieccoB. OCHOBHBIE ATaIlbl
HBOJIIOIIUU PACTUTENIBHOTO M JKHUBOTHOIO MHUpa. ApomMop]o3bl y pacTeHUl u
XKUBOTHBIX. [l0osiBIEHME, paclBET U BEIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYECcKOro MHpPA KaK OTpake€HHe 3BOMONUU. (OCHOBHBIE
CHUCTEMATHUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIUSA YETIOBEKA. AHTPOIIOJIOTUs Kak Hayka. Pa3Burue npencraBieHuil o
MPOUCXOXKIACHUU YelIoBeKa. MeToabl H3ydeHHus aHTpororeHe3a. (CXoactBa u
pa3yinuus 4eaoBeKa U )KUBOTHBIX. CHCTEeMaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JBuwxymue  cuibl  (pakTopbl) — aHTpomoreHeza.  HacnencrBeHHas
U3MEHYMBOCTh M  €CTeCTBEHHbIH o0TO00p. OOmecTBeHHBIH 00pa3 >KHU3HH,
U3TOTOBJIEHUE OPYJUN TPY/IA, MBIILJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU JBOJIIOIMU YEJIOBEKA: aBCTpajonuTeku, Yenosek
yMenbi, YemoBek mnpAMoxXomdimuy, YelmoBeK HEaHACPTAIbCKUN, YernoBek
pa3ymubIii. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMsl CYIECTBOBaHMs, 00JIacThb
pacrpocTpaHeHus, 00bEM TOJOBHOI'O MO3ra, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pPAChl:  E€BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajioujHasi  (dKBaTOpHalibHAs),  MOHIOJOWIHAS
(a3maTcko-amepukaHckas).  UepThl  MPUCIOCOOJICHHOCTH  MpEACTaBUTENEH
YEIOBEUECKUX pac K YCJIOBHUSIM CYHIECTBOBAHUA. EIMHCTBO YEIOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

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

Tabmunel U cxeMbl: «Bo3nmkHoBeHue CoJIHEUHOM cHCTEeMBI», «Pa3BurHe
OpraHuyeckoro mupa», «PactutenpHas KieTka», <« KuBOTHas  KJIETKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHUCTeMa OpPraHUYECKOro MHpPay,
«CpaBHEHHNE AaHATOMHUYECKHX YEPT CTPOCHHSI YEIIOBEKA M UYEIOBEKOOOPA3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJOTMUECKHX  HAXOJOK  TMPEIKOB
COBPEMEHHOI'0 4eNIOBEKa», «/lpeBHeimme mroam», «/IpeBHue mrogm», «Ilepsbie
COBPEMEHHBIE TI0IN», «HeroBeuecKue pachh».

O6GopynoBanue:  Mmymsiku  «lIpoucxoxnenne — 4venoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHJepTaliblla, KPOMAHBbOHIIA), CIJICTIKU WJIU
U300pa)KEHUsI KaMEHHBIX OpYAWil TEepBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJoruyeckass Taonuma, Kkoyekuus «Dopmbl
COXPAHHOCTU UCKOMAEMbIX YKUBOTHBIX U PACTCHUI».

JlaGopaTopHblie u npakTu4ecKue padorTbl:

[Tpaktuueckast padora Ne 1. «/3yueHue MCKOMAEMbIX OCTATKOB PACTEHHUH U
KUBOTHBIX B KOJUIEKIIMSIX.



DKcKypeust «IBONIONHUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WA KpaeBEIYECKUN My3€ei).

Tema 3. OpranusMbl U OKpPY:KaKOIIAs Cpeaa.

DKOJorvs Kak Hayka. 3aaud U pa3Jesbl 3KOJIOrHU. MeToIbl SKOIOrH4eCKUX
UCCJIeIOBAaHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3MYIIHAsS, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruyeckue (akrtopel. Krnaccudukamuss >SKOIOrHYecKux (PakTopoB:
abuotnyeckue, OMOTHYECKHME M AaHTPOIOreHHble. JlelcTBHE HKOIOrMYEeCcKuX
(hakTOpOB Ha OPTraHU3MBI.

Abuornueckune (GpakTopbl: CBET, TEMIIEpPATypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (DAKTOpOB.
buonoruyeckrue puTMBbI.

buotuueckue (bakTOopHI. Buner OMOTHYECKUX B3aNMO/ENCTBHIM:
KOHKYPEHITUS, XUIIMHIIECTBO, CMMOM03 1 ero (opmel. [lapasutusm, xoomeparus,
MyTyaau3M, KOMMEHCadu3M (KBapTHPAHCTBO, HaxJEOHHYECTBO). AMEHCAIN3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOJACHCTBUN ISl CYHIECTBOBAHUS
OpPTraHHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHUKU nomyisuuud. OCHOBHBIE IOKa3aTENH
HNOMYJISUMU: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. J{nHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ PeryJsius.

JdeMoHcTpanuu:

[Hoptpetsi: A. I'ymOonbar, K. ®@. Pynbe, 3. I'ekkensb.

Tabmuupl u cxembl: kapra «lIpupognsie 30Hb1 3eminy, «Cpeabl 0OUTaHMS
opranuzmoBy», «®Poronepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH poCTa
YUCJIICHHOCTHU TOMYJISAIMU HHDY30pUH-TY(henbkuy, «[lumeBsie memnm».

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopatopnas pabora Ne 3. «Mopdosoruyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTAHUSY.

JlaboparopHas paborta Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPECHKOB
KOJIEyCay.

[IpakTuueckas pabota Ne 2. «[lofcu€T mIOTHOCTH NOMYSUNA pa3HbIX BUIOB
pacTEHU.

Tema 4. Coo011ecTBa 1 IK0JOrHYeCKHe CHCTEMBI.

CooOmecTtBo opraHn3mMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUIOBasd,
npocTpaHCTBeHHasA, Tpoduueckas (muimieBas). Bunpbi-gomunantsl. Csizu B
OuoneHose.

Dkonoruyeckne cuctembl (IKocuctemsbl). [lonsitue 00 »sKocucreme
ouoreonenoze. @OYHKIMOHAIbHbIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIIeCTB M MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (muiieBble) YpPOBHU JKOCUCTEMBI. [luieBbie Iemu U CETH.
OcHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MPOAYKIUS. ODKOJIOTHYECKHE
OUPAMUIbL:  TPOAYKUWH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOMYHMBOCTh, CAMOpEryJisiius, pazputue. Cykieccusl.

[IpuponHble IKOCUCTEMBI. DKOCUCTEMBI 03€pP M PEK. DKOCUCTEMA XBOWHOIO
VI IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE  3KOCHCTEMBIL.  ATPO3KOCHCTEMBI. Y POO3IKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak @akrop ycroiunBoctu dKocucteM. CoxpaHeHHE
OMOJIOTUYECKOTO pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'paHuiibl, cocTaB U CTPYKTypa
ouocdepnl. JKuBoe BemectBo u ero ¢yHkuuu. OcodeHHOCTH Ouochepbl Kak
rI100aIbHOM 9KOCHCTeMBbl. J[MHaMHueckoe paBHOBeCME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTh! BellecTB U OMOT€OXUMHUECKUE IIUKIIBI JIEMEHTOB (yTiiepoaa,
azora). 3oHabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiin. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['moGanbHbIE SKONTOTHYECKUE TPOOTIEMBI.

CocyuiecTBoBaHue MIPUPOBI u YEJIOBEUECTBA. Coxpanenue
O6nopa3zHooOpasusi Kak OCHOBa ycToHuMBoCcTU Ouocdepsl. OCHOBa palliOHATBHOTO
yIOpaBICHUS TPUPOJHBIMU pecypcaMd H HX HUCHOJb3oBaHUE. JloCTmXeHus
OMOJI0OTMHU U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuier u cxemsl: «llumieBsie 1enm», «bHUOIEHO3: COCTAaB U CTPYKTypay,
«IIpupogueie coobmiectBay, «llemu nutaHus», «IKOJOrMUECKas MUPaAMUJIAY,
«buocdepa u yenoBek», «IKocUCTEMA MIUPOKOIUCTBEHHOIO Jiecay, « IKOCUCTEMA
XBoiiHOro neca», «buoneno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCHUCTBHUS Ha IpupoAy», «BaxHeilmne WUCTOYHUKH
3arps3HEHUS] BO3/JyXa U TPYHTOBBIX BoA», «IlouBa — BakHEMWIIasi COCTABISIONIAS
ounocheprr», «DakTopsl Aerpaganuu mouBy», «llapHukoBelil s3pdexr», «DakTopbl
PaAMOAaKTUBHOTO 3arps3HeHuss Ouocdeprbr», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepojaa B ouochepe», «KpyroBopot azota B IpUpOAEH.

Ob6opynoBanue: Mojenb-ammIukanus «TunuyHble OMOLEHO3bI», TepOapuii
«PacTurenbHbBIe COOOIECTBAY, KOJUIEKIIUU «bHuolieH03y, «BpeauTenu BaXHEHITHX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pAcTEHUH U
KUBOTHBIX, PUHAJICKAIINE K Pa3HbIM SKOJOIMYECKUM TPYIIIaM OJHOr0 BHJA,



Kpacnas xuura Poccuiickoii ®enepanuu, H300paxKeHUsi OXpaHAEMbIX BHJIOB
pPaCTEHUI U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA [TPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacao ®I'OC COO, ycraHaBiauBalTCS TpeOOBaHUS K pe3yJbTaTam
OCBOCHHSI  OOYYArONIMMUCS TMPOTpaMM  CpeaHero obmiero  0oOpa3oBaHWMS:
JUYHOCTHBIM, METAIPEAMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTAaTOB OCBOCHUS mHpeaMera «buosorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYArOUIUMHUCS POCCUMCKON
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENCNICHUIO, Haduyue MOTHBAIIMM K OOy4YeHHMIO OHOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJUIMN Pa3BUTUS OHUOIOTHUECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMHA CHCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHUE HKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS npeaMera «buosorus» mnocTuraroTcs B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSATHIMUA B OOIIECTBE MpaBWIaMH M HOpMaMu
TOBEJICHHUSI W CIIOCOOCTBYIOT TIPOI[ECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, pPA3BUTHUA BHYTPECHHEH TMO3UMLUHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa W CTaplIeMy IMOKOJECHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHONIICHUS K KYyJbTYPHOMY HaCIEAUI0 U
TPpAAUIHASIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEN CPELE.

JIndHOCTHBIE pe3ysbTaThl OCBOEHUSA YyueOHOro mpenmera «buomorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAKOIIUXCS PYKOBOIACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHE KU3HEHHOTO
OMbITa M OMbBITA JIEITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIlpaBlICHUM
BOCIIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKOW MO3ULIMKM 00YUAIOIIEeTrocs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IpaB U O0O0S3aHHOCTEH, yBa)KEHHE
3aKOHa W MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON JAEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4EOHBIX W IMO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OMPENETATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€

YMEHUE YUYUTHIBATh B CBOMX JEUCTBUSIX HEOOXOAMUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBHUS JIIOAEH C pa3HbIMU YOSKICHUSMHU, KYJbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM OJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, T[O3HABATENIbHBIX MW MCCJEAOBATEIbCKUX 3a/a4, YBaXXUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MPHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJIePKAHNS,

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTEIBbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hopMUPOBAHHOCTH pOCCHUICKOM IpakIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, UyBCTBA OTBETCTBEHHOCTU IEpeEN
Ponunoy, ropmoctm 3a CcBOM Kpad, CBOWO PoauHy, CBOW SI3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHE K MIPUPOTHOMY HACIICIUIO M TTaMSITHUKAM TMPUPOJIBI,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAaHOBJICHUE WU
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOrMU B TIO3HAHWUU 3aKOHOB
MIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTr0 00IIIEeCTBa;

ujaeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHUE JTYXOBHBIX IICHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIIEHMBATh CUTYAIIMI0O U MPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOMUYUBOTO OYIYIIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O TMPHHATHS [EHHOCTEM CEMEWHOM JKWU3HM B COOTBETCTBUH C
TpaguIsIMu Hapo10B Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs JCTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;



MOHUMAaHKE YMOIIMOHAIBHOTO BO3JICUCTBUS JKUBOW IPUPOJILI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTpEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro Bocnutanus, GOpMHPOBAHHMS KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

NOHMMaHUE U peanus3alnus 370pOBOro u Oe3omacHOro oOpa3a >KHU3HU
(3mopoBO€  THUTaHWE, COOJIOJICHWE TUTUECHUYECKUX TPaBWI W HOPM,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUM U OTAbIXa, peryispHas ¢usndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXHUECKOMY 3]I0POBbIO;

NOHMMAaHUE I[EHHOCTH TMPAaBWI HWHIUBHUIYAIHHOTO ¢  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME MOCJEACTBUN M HENPUITUS BPEAHBIX NPUBBIYEK (YHOTpEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOIr0 BOCTIMTAHMS .

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH MacTepPCTBA, TPYAO0JI00HUE;

TFOTOBHOCTh K AaKTHUBHOM JI€ATETBbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOM
HANPABJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIONTHATB TaKYIO IEATEILHOCTD;

UHTEpEC K paszMuHbIM cepam mpodeccuoHaNbHONU NeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccud U Pean30BbIBATH
COOCTBEHHbIE KU3HECHHBIEC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHHUIO Ha
MIPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH I[€1€CO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYII€CTBOBAHHSI;

MOBBIIIICHUE YPOBHS JKOJOTUYECKOM KYJIbTYphl: TPUOOPETCHUE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKPYXarUIEH CPEIIbL;

OCO3HAHUE TI00ATILHOrO XapakTepa HKOJIOTUYECKUX MNpOoOJeM U MyTed HuX
pElIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TpPH HU3YYECHUH OHOJIOTHH
3HaHWSI W YMEHUS TPU PENICHHH TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOJIONOJIb30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUS B NIPUPOJE,
HANPABJICHHBIX Ha COXPAHEHHE PABHOBECHS B JKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCHCTEM, OHochephl);



AKTUBHOE HENpUsATUE JEWCTBUH, NPHUHOCIIIMX BpEl  OKPYXKaIoIIEH
MPUPOJHON cpesie, YMEHHE NPOTHO3MPOBATH HEOJAronpUsITHBIC IKOJOTHYECKHE
MOCJIEJCTBUS MPEANPUHUMAEMBIX JSUCTBUNA U NPEAOTBPAIATh UX;

HAJIUYUE PAa3BUTOrO SKOJOTMUYECKOr0 MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIIbITa JESITCILHOCTH SKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHHUSsI
PYKOBOJICTBOBAaTbCSA MMH B TO3HABATEJIIbHOW, KOMMYHHUKATUBHOW WU COLIMAJIbHOM
MIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU JAEATEIbHOCTH SKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOTO Ha JHAJIOre
KYJIBTYpP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YHUTATEJICKOW KYJbTYphbl KaK CpEICTBa
B3aUMOJICHCTBUSI MEXAY JIFOJbMH U TTIO3HAHUS MUPA;

NOHMMaHue crenuuku OWONOTMM Kak HayKd, OCO3HaHUS €€ poiau B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBiIeHUs 00 OKpY)KalollleM MHUPE KaK O €IMHCTBE IPHUPOJIbI, YelIOBEKa U
olIIecTBa, B IMO3HAHWM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH MPoOIeM
COXpaHEHUS TPUPOJTHOT'O PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU IS COBPEMEHHOMN ITUBWIM3AIINN:
oOecrieueHus] HOBOTO YPOBHS Pa3BUTHA MEIWIIMHBI, CO3JaHHUE IEPCIIEKTHBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  peliaTh  PeCcypcHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 II00ATBbHBIX YKOJOTMUYECKUX MPOOIeM U
oOecrieueHus1 mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PECYypcoB M (OPMUPOBAHUIO HOBBIX CTAaHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJY4YEHUU OWUOJOTMYECKUX 3HAHUU B IEISIX
MOBBIIIECHUST OOIIEH KYJbTYphl, €CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIHHON IpaMOTHOCTH oOydarommuxcs, (popMupyeMon
IPpU U3yYEHUN OMOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM UCIIOJNIb30BaTh TMOJyYaeMble 3HAHUA I aHaIu3a |
00BSICHEHUS SIBIICHUH OKPYXAIOIIEr0 MUPa U MPOUCXOIAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOUCHHWS Ha OCHOBE HAydHBIX (DAaKTOB U
UMEIOIINXCS JaHHBIX C 1EJIbIO MOTYUYEHHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEILHO MCIIOIb30BATh OHMOJIOTMYECKUE 3HAHUS IS
penieHus MpooJieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTH HAYYHON JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MIPOCKTHYIO U UCCJIEIOBATENIbCKYIO NESITEIbHOCTh MHINBUAYAILHO U B TPYIIIIE;



FOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHMM 1o Ouoioruu B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS ydeOHOro mpemmera «buomorusy»
BKJIIOYAIOT: 3HAYuMble JJi1 (OPMUPOBAHUS MHMPOBO33PEHUSI O00YUYaIOIINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYYHbIE TOHITHS, OTpPaKArOIINe
[EJOCTHOCTh HAYYHOM KapTUHBI MHUpPA U CHeNu(UKy METOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPTHUs, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4HbId (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClieloBaHue,  HAONIOJeHHe,  HW3MEpPEHHe, HOKCIEPUMEHT H  JPYrux),
yHUBEpCAJIIbHbIC Yy4eOHbIe JeWcTBUsS (TI0O3HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PErYJISTUBHBIE), o0ecreynBaroIne (bopmHpoBaHue (YyHKLIIMOHATBHOM
IPAaMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOYy4YaloIIMUXCs, CIIOCOOHOCTh
o0yuarouuxcs UCIIOJIb30BaTh OCBOCHHbIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECCKUE 3HAHUSA W  yHUBEPCAIbHBIC ydeOHbIE JICWCTBHUS B
NIO3HABATEIbHOM U COLMATIbHOM ITPAKTHUKE.

MeranpeaMeTHble pe3yJibTaTbl OCBOCHHS IPOTrpaMMbl CpPEIHEro OOIIero
00pa30BaHuUs TOJKHBI OTPaXKaTh:

OBaanenne YHHUBepPCATbHBIMHA Y4eOHbIMU NMO3HABATEIbHBIMU
JeHCTBUSIMMU:

1) 6a30BbI€e JIOTHYECKHUE IeHCTBHA:

CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUW NTPUEMBI JIOTUYECKOT'0 MBIIUICHUS
(aHayn3a, CUHTE3a, CpaBHEHUSI, KilaccupuKaIuu, 0000IIEeH s ), PACKPbIBATH CMBICT
OMOJIOTUYECKUX TOHATUM (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATH
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpEeNEeNsATh LEeNU JACATEIbHOCTH, 3ajlaBasi MmapameTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIBTAThI ACSITEIBHOCTH C IOCTABIECHHBIMHU LIETISIMHU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBsICHEHUSI (DAKTOB W SIBJICHHI
YKABOU IPUPOJBI;

CTPOUTH JIOTMUECKHE PACCYXKJECHUS (MHIYKTUBHBIC, JI€NYKTUBHbBIC, IIO
AQHAJIOTUM), BBISABIATH 3aKOHOMEPHOCTH U NPOTHUBOPEUHS B PpPaCcCMaTpPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKIFOUCHUS;

NPUMEHATD CXEMHO-MO/ICJIbHBIC CpelcTBa TUTSt MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIICHUH B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTaX, a



TaKK€  MPOTUBOPEYMH  Pa3HOro  poJa,  BBIABICHHBIX B Pa3IMYHBIX
UH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAaH pelICHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSAX  PpEAIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE eHCTBUA:

BJIa/IETh HaBbIKAaMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JAeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/IOB PEUICHUS IPAKTUYECKUX 3aa4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIOJIb30BaTh pPAa3JWYHbIE BUABI JIEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NTOHATUSIMU U METO/IAMU;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KJICHMI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATH IIOJYYCHHBIE B XOJE€ PEIICHHUs 3aJa4d  pPE3yJIbTaTHI,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LEJICHAIIPABIEHHBIN NOUCK MEpPEeHOca CPEACTB M CHOCO00B
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIBHYIO M MPAKTUYECKYIO0 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeil;

BBIIBUT'aTh HOBBIE WJEH, MPEAJIaraTb OPUTMHAJIbHBIE MOAXOJbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpMAIUH (TEKCTe y4EOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeTe), aHaIU3UpOBaTh



UH(POPMAITUIO PA3IMYHBIX BUAOB U ()OPM MPEICTABIICHUS, KPUTUICCKH OIICHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TOUCKE U
otOope Ouonornueckoi mHpopMalu, HEOOXOAUMOM NJisi BBIMOTHEHUS YYEOHBIX
3ajady;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpaTh  ONTUMANBbHYIO  (OpMYy  TpEACTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJHIIbI, PUCYHKH
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouosjornyeckod HHPOpMalMe: MNPUMEHATh XHUMHUYecKue, (Qusnyeckue W
MaTeMaTUYECKUe 3HAKW U CUMBOJBI, (HOpMYJbl, aOOpeBUaTypy, HOMEHKIATYDPY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIAJ€Th  HABbIKAMM  pACIO3HABaHUS M 3alUThl  WHGpOpMAaINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYIIECTBJISATH KOMMYHUKAIIMK BO BCeX c(epax >KM3HU, aKTUBHO Yy4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUU TO CYIIECTBY OOCYX/IaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1a4, YYUTHIBAaTh MHTEPEChl U COTJIACOBAHHOCTH IMO3HMIIMKA JPYTUX YYaCTHUKOB
Janora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHWS, MOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJAJICTh PA3IMUYHBIMU CIIOCOOAMM OOIIEHUS U B3aMMOJICUCTBUS, TTOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000OCHOBBIBATh HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEIICHUN yueOHOM 3a1a4u;

BBIOMpATh TEMATHKy W METOJbI COBMECTHBIX MEUCTBHMA C Y4ETOM OOMIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NpPUHUMATh  II€JIM  COBMECTHOM  JCSATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPJMHUPOBATh JNEUCTBUS TO €€ JOCTH)KCHHIO: COCTaBJIATh IUIAH JIEUCTBUMA,
pacmpeneisTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh PE3YJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJSTh IO3UTUBHOE CTPATETHYECKOE TMOBEJECHUE B Pa3IUYHbBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJICHUS MPOOJIEeM M UX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIIBHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4yu B 00pa3oBaTEIbLHOM
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

pacuupsTh paMK{ y4eOHOI'0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHU;

JieN1aTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBICHUIO MIMPOKOW DPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TNOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAIlUsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BJIAJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCUHU KaK  OCO3HAHUSA
COBEpIIAEMbIX JICHCTBUM U MBICIUTENBHBIX MPOILIECCOB, HMX pPE3yJbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PeQUIEKCUU Il OLEHKU CUTYallMH, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M AapryMEHTbl APYrMX MpPH AHAIW3E PE3yJbTaTOB
NEeATEIBbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYroro YyeaoBeKa.

NPEJAMETHBIE PE3YJIBTATBI

[Ipeamernbie pe3ynbrarbl ocBoeHUs mnporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CIOCOObI IEUCTBUN MO OCBOEHHUIO, MHTEPIIPETAIMH U
npeoOpa3oBaHUIO0 3HAHUW, BUJBI I€ATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUA U
NPUMEHEHUIO 3HAHUM B PA3IMUHBIX y4E€OHBIX CHUTyalUsiX, a TAKK€ B PEaJIbHbIX
KU3HEHHBIX CHUTYalMsIX, CBSI3aHHBIX ¢ Ouonoruedl. B mporpamme mnpenMerHbie
pe3yNbTaThI MPEICTaBICHBI M0 TOAAM 00yUYEHHUSL.

[IpeameTHble pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTUU B CHCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHUpPOBAHHHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KApTHHBI MUpAa M HAy4YHOTO MHMPOBO33PEHMS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (QPYHKIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA JJIsSl PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBaTh COJEp)KaHWE OUONOTHYECKUX TEPMUHOB U TOHSATHUH:
KU3Hb, KJIETKA, OpraHu3M, MeTa0onu3M (OOMEH BEIIECTB U IpEBpallCHUE
SHEPrumn), rOMeocTa3 (caMoperyssilus), ypOBHEBasi OpraHu3alusl KUBBIX CHUCTEM,
CaMOBOCIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajibHAsg JOrMa MOJIEKYJIApHON Ouonorun), 3akoHbsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTO0Opasusi u
NPOUCXOXKAEHUS KyIbTypHBIX pacTeHuid H. V. BaBuioBa), onpenensth rpaHULbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIIAJIETh METOJJaMU HAYYHOTO MMO3HAHMs B OMOJIOTUU: HAOIIOIEHUE U
OIMCAHUE XUBBIX CUCTEM, IIPOLIECCOB M SBJICHUM, OpPraHU3alus U IIPOBEACHUE
OMOJOTMYECKOrO0  3KCHEPUMEHTA,  BBIABMKEHUE  THMIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY MCCIEAyEeMbIMH BeJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX



pe3yNbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX MOHSITHH, TEOPUM U 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJBI HA OCHOBAHUU TOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIACIATh CYHIECTBEHHBIE MPU3HAKH BUPYCOB, KIETOK MPOKAPHUOT U
9YKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BELIECTB U MPEBpALIECHUS] SHEPTUM B KJETKe, (poToCHMHTE3A,
IUITACTUYECKOr0 M DJHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meilo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUMBHUIYaJbHOI'O Pa3BUTUSI OpraHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHATH MOTYYEHHbIE 3HAHUS JJI1 OOBSCHEHUS OMOIOrMYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl NIPUHATUSA NMPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C LeJbl0 oOecrieueHuss 0e30IacHOCTH CBOETO 3J0pPOBbS U 3/I0POBBS
OKpPYXaIOILUX JI0AeH, COOMI0IEHNs HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpele, MOHMMAaHUE HEOOXOIMMOCTH HCIOIb30BaHUS JOCTHKEHUN
COBPEMEHHOM ounonoruu u OMOTEXHONOTUM  JI1  PalMOHAIBHOTO
IPHUPOIOIIOIb30BAHUS;

YMEHUE peniaTb 3JE€MEHTapHble TE€HETMYECKHME 3aJaud Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CIICTUIEHHOE HACIeJOBaHUE, COCTAaBJISATh CXEMBbI
MOHOTHOPUTHOTO CKPEUIMBAHUS JJIA TMPEICKAa3aHUsl HACIeOBAaHUS TMPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOIHATh JA0OPATOPHbIE U NPAKTUYECKHE pabOThI, COONIOAATH
npaBujia Ipu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTUYECKOIO  COJAEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALMU, HAYUYHO-TIOMYJISPHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTHUH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBbIC IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMAILIMIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUH.

[IpenmerHble pe3yiabTaThl OCBOEHUS ydeOHoro mpeamera «buomnorus» ¢ 11
K1acce JOKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE€ POCCUUCKHUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa JJIS PElICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEpKaHHE OMOIOTMYECKHX TEPMHHOB W TOHSITHIA:
BUJI, TIOMYJISINSA, TeHOGOH I, IBOJIONHNS, JABMKYITUE CUIBI ((PaKTOphI) HIBOIIOINH,
IPHUCIIOCOOJIEHHOCTh OPraHrW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,



HKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, LENd MUTaHus,
AKOJIOTHYECKasl Mupamuaa, OuoreoreHos, onocdepa;

yMEHHE WH3/IaraThb OHOJOrMYEecKHe Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogsimieBoro cxonactsa K. M. bapa, uepenoBaHusi riaBHBIX HalpaBiIeHUH U
nyreit sBomonuu A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepraackoro),
OIPEAENISATh TPAHULIBI X TPUMEHUMOCTH K )KUBBIM CHCTEMAM;

yMEHHE BIAJE€Th METOJAMU HAYYHOTO MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U MNpOBEACHUE
OMOJIOTMYECKOr0  HJKCIIEPUMEHTa,  BBIABI)KEHHWE  THIOTE3bl,  BBISABIICHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOMYyUYEHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpPUA M 3aKOHOB, YMEHHUE
JIeJIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBbIE MPU3HAKU CTPOEHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, MONYJALMA, NIPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH IMpPOLIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pPA30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHMU3MOB, JIEHCTBUS SKOJIOIMYECKHX (PAKTOPOB Ha OpraHM3Mbl, IEepeHoca
BEUIECTB M IOTOKAa HYHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX W3MEHEHHH B
AKOCHCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEUIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHUE NPUMEHSATh NOJYyYEHHbIE 3HAHMS AJIsi OOBSACHEHUS OMOJIOTMYECKUX
IIPOLIECCOB UM SIBJIICHHUM, JUISl NPUHATHSA NMPAKTUYECKUX PEIICHUN B ITOBCEIHEBHOM
KU3HU C LEJIbl0 obecneyeHusi Oe30MacHOCTH CBOErO 370pOBbS M 370POBBS
OKpPYXaIOIIUX JII0eH, COOMI0IEHHsT HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHONW Cpele, NMOHUMaHHEe HEOOXOIWMOCTH HCIOJIb30BaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTMH JIJIs1 PALIMOHAJILHOI O IPUPOI0II0Ib30BAHNUS;

yMEHHUE pellaTh 3JeMEHTapHble OMOJIOrHYEeCKre 3aJa4M, COCTABISITh CXEMBI
NepeHoca BEIECTB U SHEPTUU B SKOCHUCTEMaXx (LIeTH MUTAHMUS ),

YMEHHE BBINOJHATH JIa0OpaTOpHbIE M MpPaKTHUECKHe padoThl, COOIIOAAThH
npaBujia pu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HUHQPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpEeICcTBa MaccOBOW MHGOpPMAIIUHU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaThb  I[JIOOAJbHBIE  3KOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHMCBMEHHBIE U YCTHBIE COOOIIEHUS,
0000m1asi OMOIOrHYECKYI0 MH(POPMAIMIO M3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HauMmenoBanue pa3aesioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTHnuyeckne (upp )
NMPOrpamMMblI Bceero odpa3oBaTejibHbIE
padoThbI padoTsI
pecypchl
bubnunorexa LIOK
1 brostorus kax Hayka 2 0 05 https://m.edsoo.ru/7f41¢c292
but6mmoreka [IOK
2 JKuBble crCcTeMBl M UX OpraHU3aIns 1 0 0 httos://m.edsoo.ru/7f41c292
. but6mmoreka [IOK
3 XUMHUYECKUI COCTAaB U CTPOEHUE KIIETKU 8 0 1 httos://m.edsoo.ru/7fA1c292
bubnaunorexa LIOK
4 KusneneaTeIbHOCTD KIIETKH 6 0 0 httos://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHNE 1 HHANBUAYaTbHOE Pa3BUTHE 5 0 1 bubnaunorexa LIOK
OpraHU3MOB https://m.edso0.ru/7f41c292
5 HacnencTBeHHOCTH U HI3BMEHUUBOCTD 8 0 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 0 0 bubmnorexa LIOK
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
bub6munorexa LIOK
8 Peseproe Bpems ! 0 0 https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmeHoBaHHe pa3/iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsbl
bu6mmorexa [IOK
. IBOMOUHOKAs GHONOTHS d 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 OpraisMbl i OKpYIOILas cpea > 0 1 https://m.edsoo.ru/7f4lcc74
bubmuorexa [IOK
4 Coo011ecTBa 1 SKOJIOTHIECKHE CUCTEMBI 9 0 0 httos://m.edsoo.ru/7fALecTA
bubmuorexa [IOK
> Peseparioe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBo 4acoB DJIeKTPOHHbIE
Ne HMara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnuyeckue
n/n Bcero HU3yYeHus odpa3oBaTejibHbIE
padoThbI padoThbI
pecypcsl
bubmuorexa [IOK
1 Buornorus B cucrteme Hayk 1 0 0 https://m.edso00.ru/863e6122
06.09.2024 https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS AKUBOW MPUPOBI.
[IpaxkTrueckas padbora Ne 1
2 «Mcnonp30BaHUE Pa3TUIHBIX 1 0 0.5 bubmorexa LIOK
P ' 13.09.2024 | https://m.eds00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKHUX 0OBEKTOBY
3 buonornueckue cuCTeMBI, TPOIIECCHI 1 0 0 bubnunorexa LIOK
U UX U3y4eHUe 20.09.2024 | https://m.eds00.ru/863e6564
4 XuUMHYECKUN COCTaB KiIeTKU. Boja u 1 0 0 bu6mmoreka [IOK
MUHEPAJILHBIE COJIN 27.09.2024 | https://m.edsoo.ru/863e674e
bu6nuorexa LIOK
5 b . 1 0 0
ek, COCTaB 1 CTpOCHHE GeaKoB 04.10.2024 | https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
KatanuzaTopsl. JJabopaTtopHas
5 pabota Ne 1 «/3yuenue 1 0 05 bubnmoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' 11.10.2024 | https://m.eds0o.ru/863e6b72
(dbepMeHTOB (Ha MPUMEpPEe aMUIIa3hl
WJIM KaTaaasbl)»
7 VYraesoasl. JIunuasl 1 0 0 Bubmorexa ITOK

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

18.10.2024

bubnuorexa [IOK
8 Hylentosbie kuenotsl. AT® 0 25.10.2024 | https://m.edsoo.ru/863e6d5¢c
9 Hcropus u METOAbI U3yUEHUS 0 bubnnorexa [IOK
kietku. Knetounas teopust 08.11.2024 | https://m.edso0.ru/863e6e88
10 Knetka xak nenocTHas KuBas 0
cucrema 15.11.2024
CrpoeHnue 3ykapuoTU4eCcKOn
kietku. Jlaboparopnas pabota No 2
«/3yueHne CTpOeHUS KIETOK bu6mmoreka [IOK
11 pacTeHHi, KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
. 22.11.2024
OaKkTepHii Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIIpEnapaTax 1 ux
OTIMCAHUE»
bubnuorexa [IOK
12 ObMen BelliecTs KK MeTaboMIsM 0 29.11.2024 | https://m.edso0o0.ru/863e766¢
bu6mmoreka [IOK
13 otociTes. XemocHrTes 0 06.12.2024 | https://m.edso0.ru/863e7c98
N bubmuorexa [IOK
14 duepreruieckii obmen 0 13.12.2024 | https://m.edso0o.ru/863e7aae
JKuzHeHHBIN IMKI KIeTKU. [emeHue
kieTku. Mutos. JlabopaTopHast Bu6mrorexa LOK
15 padora Ne 3 «Habmioxenme muto3a B 05 20.12.2024 | https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEITKa JIyKa Ha
TOTOBBIX MUKpPOIIpENapaTax»
16 buocunres 6enka. Peaknus 0 bu6mmoreka [IOK
MaTpUYHOI'O0 CUHTE3a 27.12.2024 | https://m.edsoo.ru/863e796e
17 Tpancnsuus — OuocuHTe3 Oenka 0 bubnnorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

10.01.2025 | https://m.edsoo.ru/863e796e
18 Hexnerounsie hopMbI )KU3HH — 0 bubnnoreka [JOK
BUPYCHI 17.01.2025 | https://m.eds00.ru/863e7540
bubnunorexa LIOK
19 Dopmbl pa3MHOKEHUS OPraHU3MOB 0 94 01.2025 https://m.edso0.ru/863e81b6
o https://m.edsoo.ru/863e831e
. bubmuorexa [IOK
20 Meiios 0 31.01.2025 | https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OIJI0I0TBOPEHHE.
21 JlabopaTtopnast pabota Ne 4 05 bubnmnoreka [JOK
«M3yueHne cTpoeHHUs MOJIOBBIX ' 07.02.2025 | https://m.edsoo.ru/863e81b6
KJICTOK Ha T'OTOBBIX
MUKpOIIpenapaTax»
29 NuauBunyanpHOE pa3BUTHE 0 bubmuorexa [IOK
OpraHu3MOB 14.02.2025 |  https://m.edsoo.ru/863e8436
93 ['eneTnka — Hayka o 0 bubmuorexa [JOK
HACJICACTBEHHOCTH M H3MEHYUBOCTH 21.02.2025 | https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBaHUS
24 MIPU3HAKOB. MOHOTHOpHIHOE 0 bubmmorexa [IOK
P ] P 28.02.2025 | https://m.eds00.ru/863e8878
CKpEIIMBaHKE
0 .3
S 0 biGmiorera LIOK
A 07.03.2025 | https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclieJOBaHUE
26 npu3HakoB. JJabopaTopHas pabora 05 bu6muoteka LIOK
No 5 «M3yuenue pe3ynbTaToB ' 14.03.2025 | https://m.eds00.ru/863e8c60

MOHOTHOPHUIHOTO ¥ TUTHOPHTHOTO



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEIIMBAaHUS Y IPO30(HIIbI HA
TFOTOBBIX MUKpOIIpenapaTax»

97 I'eneTuka nona. Hacnenoanue 1 0 bubmuorexa [IOK
MIPU3HAKOB, CLIETUICHHBIX C MOJIOM 21.03.2025 | https://m.edso0.ru/863e8c60
N3smenunBocth. HenacnencreeHnas
W3MEHYHBOCTH. JlabopaTtopHast

)8 pabora Ne 6. Uzyuenue 1 05 bubnnoreka [JOK
MOIU(PHUKATTIOHHOW U3MEHUYHNBOCTH, 04.04.2025 | https://m.edsoo.ru/863e8efe
MOCTPOCHHE BAPHAIIOHHOTO psifa U
BapHUAIMOHHON KPUBOW»

HacnencrBeHHast ©'3MEHYHUBOCTb.

29 Jlaboparopuas pabota Ne 7. 1 05 bu6muoteka LIOK
«AHanu3 MyTanuil y 1po3o¢puiisl Ha 11.04.2025 | https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpenapaTax»

bubnunorexa LIOK

30 Penetinia uenopexa L 0 18.04.2025 | https://m.edso0.ru/863e8d78
PesepBHelit ypok. O600IIEHHE TT0

31 teMme «HaciaeqcTBEHHOCTD U 1 0 95 04.2025
W3MEHYHBOCTH OPTAaHU3MOB)

bu6nuorexa [IOK

32 Cenekus kak HayKa i mpolece L 0 16.05.2025 @ https://m.eds00.ru/863e9214

33 MeToabl U JOCTHKEHHUS CEJIEKIINU 1 0 bu6nmoreka [IOK
pacTeHU 1 KUBOTHBIX 23.05.2025 | https://m.edsoo.ru/863e9214

34 buorexHomorus kak oTpacib 1 0 bubnnoreka [JOK
MPOU3BOJCTBA 26.05.2025 | https://m.edso00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Konrpoabnbie | IlpakTtuyeckue
n/n Bceero H3YYeHH S o0pa3zoBaTeJibHbIE
padoThI padoThbI
pecypchbl
" bubmuorexa [IOK
1 IBOIOLIL H METOL! €€ 13y et 1 0 0 06.09.2024 | https://m.edso00.ru/863ea20e
5 Hcropust pa3ssBuTus NpeacTaBiIeHUN 1 0 0 bubnuorexa LIOK
00 3BOJIOIMHU 13.09.2024 | https://m.eds00.ru/863e9570
bu6nunorexa LIOK
3 M 1 0 0
HRPOSBOIONIA 20.09.2024 | https://m.edsoo.ru/863e9cle
[Momymnsiiust Kak IeMeHTapHas
€IMHHIIA BUJIA ¥ DBOJIIOIUY.
4 HI;60 I:TO szlﬂ abora ;0 1 1 0 0.5 bubmorexa LIOK
PATOPHAT b ) ' 27.09.2024 | https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}HOTOTHIECKOMY KPUTEPHIOY
5 JBrky1ine cuiibl (3JIEMEHTapHBIE 1 0 0 bubnuorexa [IOK
(haKTOpBI) IBOTIOIIUN 04.10.2024 | https://m.edsoo.ru/863e9da4
N bubmuorexa [IOK
0 Berectpenitbiii 0to0p i ero dopmbl L 0 0 11.10.2024 | https://m.edso0.ru/863e9ed0
PesynbTathl 5BOMIOIMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BHUI000pazoBanue. JlaboparopHas 1 0 05 bubnmnoreka [JOK
pa6ora Ne 2 «Onmcanue ' 18.10.2024 | https://m.eds0o.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpPraHu3Ma 1
€€ OTHOCUTENFHOTO XapaKTepa
8 Hanpapnenus u mytu 1 0 0 bubnuorexa [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

JKA3HU Ha 3eMIiie)

MaKpO3BOJTIOIIUN 25.10.2024 | https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BOMTIOIIMN 0 08.11.2024
10 HcTopus sxu3HH Ha 3eMIie ¥ METObI 0
e€ u3yyeHus 15.11.2024
11 ['unoTe3sr MPOUCXOKACHUS KUZHU 0 bu6nunorexa [IOK
Ha 3emie 22.11.2024 | https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emie 1o 3pam 0 bubnuorexa [IOK
U TIEpHoJIaM 29.11.2024 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbI YBOJTFOIHH
PACTUTEILHOTO M YKUBOTHOTO MUPA.
13 [Ipaktuyeckas padora Ne 1 05 bubnnoreka [IOK
«/3y4eHne HCKOTIaeMbIX OCTaTKOB 06.12.2024 | https://m.edsoo.ru/863ea8bc
pacTeHHii U )KUBOTHBIX B
KOJUTCKITHASTX
14 CoBpeMeHHas cuctema 0 bubnnoreka [JOK
OpraHUYeCcKOro Mupa 13.12.2024 = https://m.edso0.ru/863ea48e
15 DBOJIIOIUS YEI0BEKA 0 bubnunorexa LIOK
(aTpOmIOTEHE3) 20.12.2024 | https://m.edsoo.ru/863eac2c
16 JIBrokytue cuibl (haKTophl) 0 bubmuoreka [JOK
aHTPOIIOreHe3a 27.12.2024 | https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUU IBOJIIOLIUU 0
YeloBeKa 10.01.2025
18 YenoBeueckue pacbl ¥ IPUPOIHBIE 0 bubnnoreka [IOK
aJlanTalyy 4eJloBeKa 17.01.2025 = https://m.edsoo.ru/863eaea2
PesepBubIif ypok. O60061IeHHE TTO
19 TeMe «BO3HHKHOBEHHE U pa3BUTHE 0 24.01.2025



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20 OKoJIorus Kak HayKa 0 31.01.2025
21 Cpenpl 0OUTaHUS ¥ SKOJIOTHIECKHE 0 bubnnoreka [IOK
bakTops 07.02.2025 | https://m.edsoo.ru/863eafec
AbGuoTtndeckue haKkTOphI.
JlabopaTopnast pabota No 3.
«Mopdonoruueckne 0COOEHHOCTH
22 ACTEHHI U3 Pa3HBIX MECT 0.5 bubmmorexa LOK
P P ' 14.02.2025 | https://m.edso0.ru/863eb10e
oOutanus». JlaboparopHas paborta
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCa)
bubmmoreka [IOK
23 buoriieckie (aTopE 0 21.02.2025 | https://m.eds00.ru/863eb348
DKOJIOTHYECKUE XapaKTCPUCTHKH
nomynsuuu. [IpakTuueckas pabora
24 02«1 ¢ .
Ne 2 « O)ISHCT TUIOTHOCTH 0.5 98.02.2025
MIOTYJISIIIMIA Pa3HBIX BUIOB
pacTeHun»
o5 Coob1ecTBa OpraHu3MoOB — 0 bub6mmorexa [IOK
OHOLIEHO3 07.03.2025 |  https://m.edso0.ru/863eb46a
26 DKOJOTHYECKUE CUCTEMBI 0 bubmuorexa [JOK
(3KOCUCTEMBI) 14.03.2025 | https://m.edso0o.ru/863eb46a
OCHOBHBIE TIOKa3aTeIH YKOCHCTEMBI.
27 DKONOrMYECKUE TUPAMUIBI 0 bubnnorexa HOK
! P ' 21.03.2025 |  https://m.eds0o.ru/863eb5fa
CoiicTBa 3kocucteM. Cykueccus
28 [TpupoIHBIE SKOCUCTEMBI 0 04.04.2025
29 AHTpPONOTreHHbIE SKOCUCTEMBI 0



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

11.04.2025

30 buocdepa — rmodanbHas 1 0 bubmmorexa LIOK
’KOCUCTEMA 3eMIIU 18.04.2025 |  https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS 1 0 bubmuoreka [IOK
ounocdepsr 25.04.2025 | https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Ouochepe 3emiu 1 0 16.05.2025

33 CocymiecTBoBaHUE TPUPOIBI U 1 0 bubnuorexa [IOK
YeJI0BEYeCTBA 23.05.2025 | https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001IEHUE TEMBI

34 :P(IZ:TOSVIIJ:IG:TBa Y 9KOJIOTUYECKHE 1 0 96.05.2025

OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus, 10 xnacc/ [Taceunnk B.B., Kamenckuii A.A., Py6ioB A.M. u 1p.;
[Tox penakuueii [Taceunuka B.B. Akmnrioneproe o6mectBo «3marenscTBo
«IIpocseuieHue»

* buonorus, 11 knace/ [Taceunuk B.B., Kamenckuit A.A., Py6uio A.M. u 1p.;
[Ton penaknueit [laceunuka B.B. AxkunonepHoe obiectBo «M31aTenbcTBO

«HpOCBGHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

ITaceuynuk buomorus 10-11 kmacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






