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HOACHUTEJIBHASA 3AIIMCKA

IIpn pa3paboTke mporpamMMmbl MO OWOIOTUH TEOPETHUYECKYIO OCHOBY IS
OTpeeNieHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJEpPKAHUS Y4eOHOro Mpeamera
«buonorus» coctaBwiIM: KoOHUeNtyaidbHble Tnonoxkenus @I'OC COO o
B3aMMOOOYCIIOBIICHHOCTH  II€JIeH, COAEpX aHHUs, pe3yldbTaToB OOy4eHHS W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MTOJIOKEHUS 00 OOIIMX IENIX U
NPUHIMIAX, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit deneparuu, a Takke TOJOXKEHUS O
cnenuduke OMoIOruu, e€ 3HaYCHUU B MO3HAHUM KUBOW MPHUPOJBI U 0OecTed eHUN
CYIIECTBOBAHHS YeIOBEUECKOro oOrnecTBa. CoryiacHO Ha3BaHHBIM TOJOXKCHHSIM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonormu ma€T TpeACTaBlIeHHWEe O IemsIX, 00 oOmiei
cTpaTrernu OOy4YeHHs, BOCIHTAHUA W Pa3BUTHS OOYYaIOIIUXCS CpeICTBaMHU
yueOHoro mpeamera «buonorusi», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepkKaHUe, €ro CTPYKTYpy, pacmpelneieHue Io pasjeinam U Temaw,
PEKOMEHIYyeMYIO0 TIOCIEI0BATEIbHOCTh U3YUEHHsI yUeOHOr0 Marepuaia ¢ yuyéToM
MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JOrMKH 00pa30BaTEIbHOIO
npoIiecca, BO3PaCTHBIX OCOOEHHOCTEH 00yUYarOITUXCS.

B nporpaMmve mo Ouomorum TakXKe YYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAMPEAMETHBIM ¥ TPEIMETHBIM pPe3yJIbTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIbHOU
JeSITeNbHOCTH/YIeOHBIX JEHCTBUI O00ydYalomuXcsi 1O OCBOCHHIO COJEpKaHUs
OMOJIOrMYeCcKOro 0Opa3oBaHuUS.

B mporpamme mo 6uonoruu (10—11 xmaccel, 6a30BBIH yPOBEHB) peain30BaH
NPUHIUIT TPEEMCTBEHHOCTH B M3YyUYCHUU OHONOTWH, Onaromaps 4emy B HeEl
NPOCMAaTPUBAETCA HANpPAaBICHHOCTh HAa pPa3BUTHE 3HAHUN, CBS3aHHBIX C
(GOpMUpOBAaHHEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHHUS,  I[CHHOCTHBIX
OpPUEHTALINI JINYHOCTH, SKOJIOTHUECKOT0 MBIIIICHUS, IPEICTABICHUI O 310pOBOM
o0pasze KU3HM U OEpexKHBIM OTHOIICHUEM K OKpYKalolllel NpUpOJHON cpene.
[ToaToMy Hapsiy ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpUi, a TakKe 3HAHUU O
CTPOCHHHM >KMBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX TPOIIECCOB B MpOrpaMMe MO OWOIOTHH YAENEeHO BHUMAHHE HCIIOJIb30BAHUIO
MOJTYyYEHHBIX 3HAHUN B MTOBCEHEBHOM KU3HU ISl PEIICHUs MPUKIIAAHBIX 3a71a4, B
TOM YHCIe: NMPO(UIAKTUKK HACIEJCTBEHHBIX 3a00JI€BaHMI YETOBEKa, MEIUKO-
Te€HETUYECKOTrO KOHCYJIbTUPOBaHUS, 000CHOBaHUS IKOJIOTUYECKU
IeJIeCO00Pa3HOro0 TOBENEHUS B OKpYXKAWIIed NPUPOJHOW Ccpene, aHaau3a
BIIVSTHUSI XO3SIICTBEHHOW JIEATETHHOCTH UEIOBEKa Ha COCTOSIHHE MPHUPOIHBIX H
HCKYCCTBEHHBIX 9KOCUCTEM. Y CUJIEHHE BHUMaHUS K MPUKIAIHON HAPaBICHHOCTH
yuebHoro npeamera «buonorus» MpoIUKTOBAHO HEOOXOAMMOCTBIO OOecreueHus



YCJIOBUH JJI pEelIeHrs OJHOM M3 aKTyaJbHBIX 3aj7[a4 IIKOJIbHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpass mpeanonaraer (GopmMupoBaHue y o0Oydarouuxcs
CIIOCOOHOCTH aJIaliTUPOBAThCS K M3MEHEHUSM JHUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpeaHero oOIero oOpa3oBaHUS 3aHUMAET BAXKHOE
mecto. OHa oOecrieuuBaeT (GopMUpOBaHHE y OOYYAIOMIMXCS MPEACTABICHUN O
HAyYHOU KapTHUHE MHpA, pacIupsieT W 0000IIaeT 3HAHUS O XUBOW IpHpoje, e
OTJINYUTEIBbHBIX NPU3HAKaX — YPOBHEBOW OpPraHM3allMd W DBOJIIOLWH, CO3AET
yCJIOBUSL  JUJIs: TIO3HAHMS  3aKOHOB  JKMBOW  MpUPOABI, (OpMHUPOBAHUS
(GYHKIIMOHAIBHONW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro oOpasa
KU3HH, SKOJIOTMYECKOr0 MBIIUIEHUS, IEHHOCTHOT'O OTHOIIEHUSI K KUBOU MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JIJISl PEIICHUs BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeIHero  oOmero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuaromuxcs. M3ydyenne Omonmorum obGecrednBaeT yCiaoBHs sl HOPMUPOBAHHS
WHTEJUIEKTYalbHbIX, KOMMYHUKAIIMOHHBIX ¥ HUH(POPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET MHTErpalii OUOJIOTHYECKUX 3HAHUHU C
NPE/ICTABICHUSAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3zBaHHbIE MOJIOXKEHUS O MpEJHA3HAYEHUU YYEOHOro Mpeamera
«buonorus» COCTaBWIM OCHOBY IS OIpeAeieHuss IMOAX0/I0B K OTOOpy U
CTPYKTYPUPOBAHUIO €ro COAEpKaHUsA, MPEICTABIEHHOTO B MpOrpaMme IO
OMOJIOTHH.

Ot10op conmepkanusi yuyeObHoro npeamera «buonorusi» Ha 0a30BOM YpOBHE
OCYIIECTBJIIEH C MO3UIUU KYIbTYpPOCOOOPA3HOro MOAXOAAa, 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 MPAKTUYECKOU AesTenbHOCTH. Oco0oe MEeCTO B ATOM cHUCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIepKaHusl, KOTOPbIE CIY>KaT OCHOBOM 711 (popMUpOBaHUS
IIPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KAapTUHE MHpA U
[IEHHOCTHBIX  OpPUEHTAlMSIX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3alluu
OMOJIOTUYECKOro 00pa30BaHMS.

CTpyKTypUpOBaHUE COJEpX)aHUS Y4eOHOro maTepuaia B MpOorpaMme IO
OMOJIOTUM OCYIIECTBICHO ¢ YYETOM TPHOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu u
ABOJIIOIMU. B COOTBETCTBHUU C 3TUM B CTPYKType yueOHoro npeamera «buomorusy»
BBIJICJIEHBI CIEAYIOLINUE COAEpKATeNbHbIe TUHUM: «buosorus kak Hayka. MeToabl
HAy4yHOTO To3HaHUsY», «KieTka kak Ouomormueckas cucremay, «OpraHusM Kak



Ouosnornyeckas cucrema», «CucrteMa M MHOrooOpasue OpraHH4ecKOro MHpay,
«OBOIIOIHS KUBOM MPUPOBI», «IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH.

Lenp m3yuenus yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBNAZICHHE  OOYyYAalONIMMHCS  3HAHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHOU
OpPTaHM3allMM J>KUBBIX CHCTEM pa3HOTO paHra © TNpUOOpEeTeHHe yMEHH
UCIIOJIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JIEUCTBUN B OTHOIIEHUU OOBEKTOB
KUBOW MPHUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmwkeHne 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6a3oBoM
ypOBHE 00€CTeUnBAETCS PEHICHUEM CIEYIOUIUX 3aa4:

OCBOEHHE OOYYaIOUIMMUCS CHCTEMbl 3HaHUM O OWOJIOTMYECKHUX TEOpHUsX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MpaBUiaX, CIyXKallhuX OCHOBOU
s (HOpMUPOBAHMS TMPENCTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MUpA, O
METOJIax HAyYHOT'O MO3HAHUSA, CTPOCHUH, MHOT'OOOPA3UU U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHHU3allMHU, BBIIAIOMIMXCA OTKPHITUSIX U COBPEMEHHBIX
HCCIIEOBAHUSIX B OMOJIOTHH;

dopmupoBanue y OOydalOIUXCsl TMO3HABATEIbHBIX, WHTEIIEKTYaIbHBIX U
TBOPUECKHX CIIOCOOHOCTEH B MpOIECCE aHAlU3a JAHHBIX O IMYTSAX PAa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UAEH M TMOJIXOJOB K H3YYEHHUIO KUBBIX CHCTEM
pa3HOTO YPOBHS OpraHU3alliH;

CTAaHOBJICHHE Yy oOOydarommxcsa oOIed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBICHUSI OKPYKAIOIIETO
MHUpa >KMBOW NPUPOJABI HAa OCHOBAaHMM 3HAHMA U OIBITA, MOJIYYEHHBIX IPHU
U3Y4YEHUU OUOJIOTUY;

dbopmupoBaHue y OOy4YalOIIMXCS YMEHUN WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B MPAKTUYECKOM JESITEIbHOCTU YeNOBEKa, Pa3BUTHU
COBPEMEHHBIX METULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOT

BOCIHUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TMO3HAHUS YEIOBEKOM YKHBOU
IPUPO/IbI, HEOOXOAUMOCTH OEPEKHOI0 OTHOLIEHUSI K HEH, COOIOIEHUSI STUYECKUX
HOPM IpH NPOBECHUN OMOIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [UIsl TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KYIBTYPHI, A1 (POPMHUPOBAHHSI HAYIHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM KM3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JEATELHOCTHU MO OTHOIIEHHUIO K OKPYXKaIOIIeh cpejie,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKT
3a0oseBaHuM.

B cucreme cpennero oOuiero obOpasoBaHusi «buonorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 00s3aTEIbHBIM YUYE€OHBIM TMPEIMETOM, BXOMISIINM B
cocTaB npeaMeTHoN o0nacTh «EcTecTBeHHO-HAYYHbIE TPEAMETHI».



Jlnst uzyuenust OMoJa0ruM Ha 6a30BOM YPOBHE CpeIHEro o011ero 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. Buosiorns Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUUECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Ponp Ouonorum B (HOPMUPOBAHMHM COBPEMEHHOM HAy4YHOW KAPTUHBI MHUpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTobl T03HAHUS KUBOM IPUPOABI (HAOIIOAEHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

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

Tabmuipl 1 cxeMbl: «MeTobl TO3HAHUS KHUBOU TPHUPOIBI.

JlabopaTopHble ¥ IpaKkTHYecKne padoThbl:

[Tpaktuueckas padora Ne 1. «Mcmonb3oBaHue pa3aU4HBIX METOJOB MPH
U3Y4CHUHN OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

’Kusie cuctembl (OMOCUCTEMBI) KaK MPEIMET u3ydeHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOpa3ue. YPOBHU OpraHu3aluii OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIECTOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOre0oIeHOTHYECKHIT), OnOoChEepHBIN.

JdemoHcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb Moiekyibl JIHK.

Tema 3. XumMmnuecKknil COCTaB U CTPOEHUE KJIETKH.

XUMHAYECKAN COCTAB KIIETKU. XHUMHUYECKUE DSJIEMEHTBI: MAaKPOJIJIEMEHTHI,
MUKpO3JeMeHThl. Bosla 1 MUHEpaibHbIE BEIIECTRA.

OyHKIMM BOABI W MHHEPAIBbHBIX BemecTB B kieTke. [lognepkaHue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHne 0€IKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3zamennmbie 1 3aMEHUMBbIE aMUHOKHUCIOTBHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (TIepBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHe cBoiicTBa OenkoB. buonoruueckue
(GyHKIMM GENKOB.



depmeHTel — Ouwonoruueckue Kartanuzatopel. CtpoeHue (depmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuuduuyHocts. KodepmenTtsl. ButaMuHbI.
OTnnuust GpepMEHTOB OT HEOPTAHUYECKUX KaTaIn3aTOPOB.

VYraeroabl: MoHOcaxapuabl (TJI0K0o3a, pubo3a U JA€30KCUpud03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOTEH,
HeJuT0I103a). buonorndeckue GyHKIMH YTIIEBOJIOB.

Jlumuael:  Tpurnmunepunbl, Gochomunuapl, crepouabl. [ uapoduUIBHO-
ruapopoOHble cBoiicTBa. buonornyeckue ¢ynkuuu sunuaoB. CpaBHEHUE
YII€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTHUH.

HyxkneunnoBeie xwucnorsl: JIHK wu PHK. Hyxneornnsr — MoHOMEpBI
HyKJIenHOBbIX KUCIOT. Ctpoenne n ¢pyukumu JJHK. Crpoenne u pynkmmu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIMH.

[utonorus — Hayka o kierke. Knerounas teopus — npumep B3auMOAECHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Kierka kak wnenoctHas »kuBass cucrtemMa. OOmme NpPU3HAKK KIETOK:
3aMKHyTas HapyXHas memOpana, monekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a Oernka.

Tunbel KJIETOK: »yKapuoTHYecKass W mpokapuotudeckas. OcoOEHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >KMBOTHOU H
IPUOHON KJICTKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, FJIUKOKAIUKC, UX
¢ynkuuu. [Tnazmarnueckas memOpana, €€ cBoicTBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHoMeMmOpanHbie opraHounbl kietku: OIIC, ammapatr [Mombmxw,
au30coMbl. [TonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MHUTOXOHAPWUM, IUIACTHUIBIL.
[Tpoucxoxnenne MUTOXOHApPUM u TacTua. Bunel muactun. HememOpannbie
OpraHOMJIbl KJETKHA: pPUOOCOMBI, KJIETOYHBIM ILIEHTpP, LEHTPUOIU, PECHUYKH,
KryTuk. OyHKIUHA OpraHOUAO0B KJIETKU. BKitoueHus.

SAnpo — perynsaropHblii 1IeHTp KieTku. CTpoeHue snpa: sjuepHas o00JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, J[x.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammer:  «PacnpeneneHne XMMHYECKMX JJIEMEHTOB B HEKHBOU
npupoae», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuuel u cxemsl: «llepuoanueckass TabiuIa XMMHUYECKUX DJIEMEHTOBY,
«CtpoeHne MoJIeKyIbl Bob», «buocunres 6enkay, «CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmentay, «Hyknennosbie kucinotel. JJHK», «CTpoeHne MoiaeKybl



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

OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE MJId IPOBEACHHS
HAOJIOJICHUM, W3MEPEHUM, SKCIEPUMEHTOB, MHKpONpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

JlaGopaTopHblie U NpaKkTHYeCKue padoThl:

JlabopatopHass pabora Ne 1. «/3ydyeHue KaTadUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

Jlaboparopnasi pabora No 2. «l3ydeHuwe CTpoeHHsI KIETOK pacTeHU,
KUBOTHBIX U OAaKTEpHil MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OIICaHUE.

Tema 4. ’KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BeIIecTB, WKW MeTabomu3M. ACCUMUIIALNS (TUTACTUYECKUN OOMEH) U
TACCUMUIISAIMSA (PHEPreTUUYEeCKU OOMEH) — JBE€ CTOPOHBI €IMHOrO IIpolecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPrUU B TMOHUMAHUU
MeTabonau3ma.

Tunsl oOMeHa BemecTB: aBTOTpo(dHBINA U rerepoTpodubiil. Porb GpepmeHToB
B 0OMEHE BEIlIECTB U MPEBPAIEHUH SHEPTUHU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBas (a3pl  QorocuHTe3a. Peakuun
dorocunTeza. IpdexkTuBHOCTH (poTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIS KU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
NPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOoCHHTE3. XEeMOCHUHTE3UpYIole OaKkTepruu. 3HAYCHUE XEMOCHHTE3a JIJIs
KU3HU Ha 3eMII€.

DHepreTuyeckuii oOMEH B KJeTKe. PaciiersieHne BellecTB, BBIJCIEHUE U
AKKyMYyJIUDOBAHUE DJHEPruM B KIETKE. OTallbl JSHEPreTHYecKoro oOMeHa.
I'muxonus. bpoxkenwe u ero Buabl. KuUCIOpOIHOE OKHCIEHUE, WU KJIETOYHOE
JIbIXaHHE. OxucauTenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
SHEPIeTHYECKOro OOMEHa.

Peaknun wmarpuuHoro cuHre3a. Il'eHermueckas wuHpopmamms u JIHK.
Peanuzanust reHerudeckoil uH@opManuu B KIETKE. | €HETHYECKMU KOA U €ro
cBorictBa. Tpanckpuniusa — matpuuHblii cuaTe3 PHK. Tpancnsuus — 6uocunTes
Oenka. Otambl TpaHchsuuu. KommpoBanue amMuHOKUCIOT. Pomb pubocom B
OuocuHTe3e Oenka.

Hexnerounsle dhopmbl xku3HU — BUpYChl. cTopus oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHUS M SKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — BozOyaurens CIT/a.



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

JdeMoHcTpanuu:

[Toptpersr: H. K. Konpsnos, /1. 1. Banosckuii, K. A. Tumunpsses.

Tabmuipl 1 cxembl: «Tunel nmutanusy, «Metabonuzm», «MUTOXOHAPUSIY,
«IHepreTudeckuii oomeny», «Xiopomiacty, «Porocuntesy, «Ctpoenue JIHK»,
«Ctpoenre U PyHKITMOHHpPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTuuecKuil Komy,
«Bupycer», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nuki Bupyca CIIN/da,
6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: Moaenu-anukanuu «Yapoeane JIHK wm Tpanckpurmmsy,
«buocunre3 6enkay, «CTpoeHue KIEeTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. PasMHoOKeHNEe M MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounblii 1MKJ, WM KU3HEHHBIM LUK KieTku. MHTepdaza U MUTO3.
[Ipoueccnl, mportekatomue B uHTepdaze. Permnmukaruss — peaxius MaTPUUHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIL
JlurionaHsli M TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHBIL.
[lutonornueckue OCHOBBI PA3MHOXKEHHMSI W  HWHIAWMBHUIYAJbHOI'O  Pa3BUTHUSA
OpraHU3MOB.

[enenne xierkn — murto3. Cragum mutosa. [Ipoueccel, mpoucxoasmuye Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

®opMBI pa3MHOKEHUS OPTaHU3MOB: Oecrosioe U mojioBoe. Busl Gecrionoro
Pa3sMHOXKEHUS: [ICJICHUE HAABOE, IIOYKOBAHWE OJHO- W MHOI'OKJIETOYHBIX,
CIoOpooOpa3oBaHKe, BET€TaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIOHUpPOBAHUE
OpPraHU3MOB, €r0 3HAYEHUE ISl CENEKIINH.

[TonoBoe pa3MHOMXKEHUE, €r0 OTINYHUSA OT OECIIOJIOrO.

Meiioz. Cragumn wmeiio3a. IIpouecchl, NpoUCXOAAIIME HA CTagusX Meio3sa.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. buonorumyeckuii cMbICIT H
3Ha4YeHUE Meno3a.

l'ametorenes — mporiecc 00pa3oBaHUsA TIOJNOBBIX KJIETOK Y IKHWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHMS SUIEKJIETOK U crepMaTo30ouaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBLHOTO PA3BUTHUS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHne, racTpyisinus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
NOCTAMOPUOHAILHOTO PAa3BUTHUSA: TPSMOE, HempsMoe (JIMYMHOYHOE). BrmsiHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpO/JICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHcTpanuum:

Tabmumel u cxeMbl: «DOpMBI Pa3MHOXKEHHUS OPraHU3MOB», «J[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAaCTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knerounwii nmukin», «Pemnukanus JHK», «Mwuto3»,
«Mernosy, «lIpsmoe n HenpsiMOe pa3BUTHE», «l 'amMeTOreHe3 y MIECKONUTAIUIUX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOT€HE3a».

O06opynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CriepMaTo30U bl
MJIEKOTIUTAIOLIETOY, «SHeKneTka mMieKkonuTarmero», «KapruoknuHes B KIETKax
KOpellKa JyKa», MarHUTHas MOJEb-almuiukanusa «JlemeHue KIeTKu», MOJeNb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble M IpaKkTHYecKne padoThbl:

Jlaboparopnass pabora Ne 3. «HaOmromeHue muTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnass pabora Ne 4. «/3yueHune CTpPOECHHS TMOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[IpeaMmer u 3amaum reHeTuku. Mictopus pa3BUTUA T€HETUKU. Posib uTomoruu
U HSMOPHUOJIOTMM B CTAHOBIICHUM TE€HETUKHU. BKiall poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTUE TEHETHUKU. METOAbl TEeHETUKU (THOPHUIOIOTHUECKUM,
IIUTOICHETUYECKUIM, MOJICKYISIpHO-TeHETHYeCKU). (OCHOBHBIE TI'€HETHUECKHUE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCOJIb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACIIE/IOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIEC . Mennenem.
MonorubpuiHoe CKpeluBaHue. 3akoH eAuHOooOpa3usi THUOPUIOB TMEPBOTO
nokojeHusi. IIpaBuino AOMUHHUpOBaHWA. 3aKOH PACIICIUICHUS MPU3HAKOB.
I'mnoresa yucrorsl ramer. 11onHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpunHoe  CKpeluMBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJIedOBaHUSA
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPHIHOIO  CKpEIIMBAHUSI.
AHanu3upymoliee ckpemuBanue. Fcrnoap30BaHne aHATU3UPYIOIIETO CKPEIUBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnieHHoe HacinenoBaHue npu3HakoB. Pabora T. Moprana 1o
CLETUICHHOMY HAaCJIEIOBAaHUIO I'eHOB. HapyIiieHne CuersieHusi reHOB B Pe3yJibTare
KPOCCUHTOBEpA.

XpoMOoCcOMHas TEOpHUs HACJIEACTBEHHOCTH. | €HeTUYECKHUE KapThI.



I'enernka mosia. XpoMOCOMHOE ONpeneneHrne mojia. AyTOCOMBbI U TOJIOBBIE
XpOMOCOMBI. ['OoMoraMeTrHble W TreTeporaMmeTHble opraHu3mbl. HacnemoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BB N3MEHYNBOCTH: HEHACIIEICTBEHHAS U HACIIEACTBEHHASL.
Ponb cpeapl B HEHACJICACTBEHHON  HU3MEHUYHMBOCTH. XapaKkTepucTrKa
MOJIU(PUKAIMOHHON U3MEHUMBOCTU. BapualioHHbIN psii M BapuallMOHHAs KpUBasl.
Hopma peakuumn npusznaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBolcTBa MOAU(PUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBennasi, uid TreHOTUIIHMYECKas, HM3MEHUYHUBOCTh. KoMOMHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
W3MEHYMBOCTU. MyTarmoHHast ”3MEeHUYMBOCTh. Kiaccudukaiys MmyTanuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa 1 MpUUuHbl MyTauuid. MyTareHHble (akTopsbl.
3aKOH rOMOJIOTHYECKUX PSAOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacleICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/Abl T€HETHKU
YeJI0BEeKA: TCHCAIOTHYCCKUM, OTM3HEIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKHH,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHNUE reHOTHIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[II1P-amamm3a. HacneacTtBennnle 3a00jIcBaHUS dYelIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEIACTBEHHOW MpPEeapachoiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYEHHE MEIULUHCKOU
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETUYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

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

Tabmumet  u cxembl:  «MOHOTHOPHIHOE  CKpeUIMBaHUE U €ro
LIUTOT€HETUYECKAS] OCHOBa», «3aKOH PACIICIUICHUS M €ro LUTOreHeThYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «J/lurubpumHoe  CKpenuBaHuey,
«{uTomorudyeckue OCHOBBI JTUTUOPUIHOTO CKpELIUBAHUAY, «Meio3,
«B3zauMopeicTBre aUIeNbHBIX T'EHOB», «l'€HeTMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U YEJIOBEKa», «l'eHeTuka moiyia», «3aKOHOMEpPHOCTH HAacCJEeIOBaHUs,
CLUEIUIEHHOTO C mnoJioM», «KapuoTumbl 4YenoBeka H KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukainmonHas U3MEHYUBOCTHY, «HacnemoBanue pesyc-
dakTopay, «I'eneTuka rpymnmn KpoBuy», «MyTalluoHHasI K3BMEHYUBOCTH).

OOGopynoBanue: Mopaenu-anmiMKkanmuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexkpéct



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

JlaGopaTopHblie n NpakTH4YecKue padoThl:

JlabopatopHas pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTMOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpEnapaTax».

Jlaboparopnast pabota Ne 6. «3yuenne MoaUPUKAIIMOHHON U3MEHYUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psila U BAPUALIMOHHOM KPUBOW.

JlaboparopHas pabora Ne 7. «AHanu3 MyTauui y Apo30(Hiibl HA TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHE€ W aHAIU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cejiekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuusa Kak HayKa M MPOLECC. 3apOKACHUE CEJIEKUUHU U JTOMECTHKALIHS.
VYuyenne H. UW. BaBunoBa o0 1eHTpax MPOUCXOXKICHHUS U MHOIoo0Opas3us
KYJIbTYpHBIX pacTeHuil. LleHTpbl mpoucxXoxkaeHus: HOMAIIHUX >KUBOTHBIX. CopT,
OpOAa, IITaMM.

CoBpeMeHHbIE METO/IbI CelNeKIMU. MaccoBbIif 1 MHANBUAYAIBHBIA OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIEHKAa SKCTepbepa. bIM3KOpOICTBEHHOE
cKkpemuBaHue — UHOpuAMHT. Yucras nuaus. CKpelnMBaHWE YHUCTBHIX JIUHUU.
I'ereposuc, win rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPHIMHT.
Otrnanénnas tuOpuauzauus U e€ ycrnexu. VCKycCTBEeHHBIM MyTareHes u
NOJIyYEHUE TOJUIUIONAOB. JIOCTHUKEHHUSI CEeNEeKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHUs. ITarmbl
co3ganusi pexkomOunantHod JIHK wu Tpancrennsix opranuzmoB. Kiierounas
uHxeHepus. Kiierounsle KyJabTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTECHUM.
KnonupoBanue BBICOKOIIPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

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

[Toptpersr: H. M. Baswios, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanoB.

Tabmuuel u cxembl: kKapra «lLleHTpbl NPOUCXOXKIEHHS U MHOT000pasus
KYJIbTYPHBIX pacTeHuil», «[1opo/ibl TOMAITHUX KUBOTHBIX», «COpTa KYyJIbTYPHBIX
pacrenuity, «Otnanénnas rudpuanzamnusy», «Padorsl akanemuka M. @. lBanoBay,
«[lomumnougus», «OObekThl OHOTeXHONOTUNY», «KileTouHble KyIbTYphl U
KJIOHUpOBaHue», «KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBanue: MyJISIKH TUIOA0B M KOPHEIUIOA0B AUKUX (OPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTECHUS.



JlabopaTopHbIe M IpaKTHYecKHe padoThbl:

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

11 KIIACC

Tema 1. DBoIIOIIHOHHAS] OHOJIOTHSL.

[Ipennoceulku BO3HUKHOBEHUS HBOJIOLMOHHON TEOPUU. DBOJIIOLHUOHHAS
Teopusi U €€ MecTo B OMONOrvU. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTMHU U APYTHUX HAYK.

CBuzerensctBa HBoytonuu. [lameoHToNOrMYecKHne: MOCIe0BaTEIbHOCTD
MOSIBJICHUSI BUJOB B MaJC€OHTOJIOTUYECKON JIETOIHUCH, TEPEXOaHbIE (OPMBI.
buoreorpadudeckue: cxoncTBo u pazaunune GayH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHUE: CXOJICTBA W PAa3IMuMsi 3MOPHUOHOB pa3HBIX BHUJIOB
N03BOHOUYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbIEC, aHAJIOTHYHbIE,
PYIMMEHTapHBIE OpTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX NyTed y BCeX
OpraHU3MOB.

OomonmonHasi teopust Y. J[lapBuna. IlpenmnochUikKu BO3HUKHOBEHUS
napBUHU3MA. J[BWOKYIIME CHUIIBI HBOJIOIMU BHIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAS] N3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3o (CTI) u e€ OCHOBHBIE MOJOKEHHUS.

MukposBomonus. [Tonmynsuus Kak e1MHUIA BUIA U 3BOJIIOLUY.

JIBmokymye cuibl ((pakTopbl) HBOMIOLUHA BUIOB B MpUpOJE. MyTallMOHHBIHI
npouecc M KOMOWHATHMBHAs M3MEHYMBOCTH. llomynsiiMoHHBIE BOJHBI M Jpeud
reHoB. M3051us 1 MUrpamnusi.

EctecTBeHHbii 0TOOp — HampaBiusomuii (Qaktop HBoOMOIUU. DOpMBI
€CTECTBEHHOT 0 0TOOpA.

[TpucnocoOIEeHHOCTh OPraHU3MOB Kak pe3ynbTaT 3BoMtoLuu. [Ipumepsr
PUCTIOCOOJICHU Y OpraHu3MOB. ApoMopG03bl U UTMOAIATITAIINH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (OpMBI
BUI000pa30BaHus: reorpaduaeckoe, IKOJIOTHIECKOE.

MakposBomonusi. PopMbl  3BONIONUU:  (UIEeTHYECKas, IUBEpreHTHas,
KOHBEpIreHTHasl, nmapasienbHas. HeoOpaTuMocTh 3BOIOIUN.

[IpoucxoxieHHe OT HecleUHaaIn3upOBaHHbIX NpeakoB. IIporpeccupyromas
cnenuanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpanum:



[Toptpetsr: K. Jlunnueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepios.

Tabnuiel 1 cxemsl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiiey, «3apoabIin
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukcy», «Dopmbl  OOprOBI  3a
cylecTBoBaHue», «EcTecTBeHHbI 0TOOp», «MHOroodpasue COpToB pacTEHUN,
«MHoroobpasue  mopoa  JKMBOTHbIX»,  «llomymsiumy, «MyTauroHHas
U3MEHUYUBOCTHY», «ApomMopdo3bly, «Mnuoamanrammmu», «OOmas aereHepausy,
«/IBmxymue cunbel sBomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopb0a 3a cymiecTBoBaHue», «IIprcroCOOJEHHOCTh OpPTaHU3MOBY,
«["eorpaduueckoe Bum000pa3zoBaHuey, « IKOIOTHUYECKOE BUI000pa30BAHHE.

OO6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PAa3IMYHBIMU THUIIAMUA OKPACKH,
HA0Op IUIOJIOB M CeMsiH, KoJuieKius «[Ipumepnl 3alllUTHBIX TPUCTIOCOOJIEHUM Yy
AKUBOTHBIX», Mojellb «OCHOBHBIE HAIPaBJICHUS 3BOJIOLMHY, 00BEMHAs MOJETh
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpajguueckas kapra wMwupa, kowiekuus «DopMbl COXpaHHOCTH
VMCKOMAeMbIX JKMBOTHBIX W pacTeHHi», Moaenb ammiukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JSATYHIKWA», MUKporpenapaT «/pozoduna» (Hopma, myrauuu GOpmMbl KpbUIBEB U
OKpPACKH Tena).

JlabopaTopHble U NpakTH4ecKne padoThbl:

Jlaboparopnasi pabora Ne 1. «CpaBHeHue BHUAOB IO MOp(]OIOornyecKkoMy
KPUTEPHUION.

JlabopatopHas padora Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHuU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHME U Pa3BUTHE KM3HHM HA 3emuie.

JloHay4yHble TpEeACTaBIEHUS O 3apOXKICHUM XKU3HU. HayuHble TUnoress
BO3HMKHOBEHUSI KM3HM Ha 3emjie: abuoreHe3 W NaHcrnepMus. XuUMUYEcKas
ABOMIONMS. AOMOTeHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTaHUYECKHX.
DKCIEpUMEHTAIBHOE MTOATBEPKACHNE XUMUUYECKON 3BONIIOIMA. HayanbHbIe ATaIbl
ouonornyeckoi sBomronuu. ['mmoreza 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 nepuojaM. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. [lanmeosoiickas 3pa u €€ TepUoabl: KEMOPHUUCKHUM,
OpPJIOBUKCKHH, CUITYPUHUCKUN, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o30KcKas 3pa U €€ NEPUOAbI: TPUACOBBIN, FOPCKUK, MEITOBOM.

KaitHo3oiickas »3pa W €€ TMepuoApl: IMAJCOrCHOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



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

Cuctema OpraHUYeCKOro MHUpa Kak OTpakeHHe 3BoonuUu. OCHOBHbBIC
CHUCTEMATHUYECKUE IPYIIbl OPTaHU3MOB.

DBOJIIOLMSA YEJIOBEKA. AHTPOIIONOrvs Kak Hayka. Pazpurue npeacTaBieHui o
MPOUCXOXKIACHUU YelIoBeKa. MeToabl H3ydeHHus aHTpororeHe3a. (CXoactBa u
pa3yinuus 4eaoBeKa U )KUBOTHBIX. CHCTEeMaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JBwxymue  cuibl  (QakTopbl)  aHTPOMOreHe3a. HacnencrBennas
U3MEHYMBOCTh M  €CTeCTBEHHbIH o0TO00p. OOmecTBeHHBIH 00pa3 >KHU3HH,
U3TOTOBJIEHUE OPYJUN TPY/IA, MBIILJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU 3BOJIIOIMU YEIOBEKA: aBCTpajgonuTeku, Yenopek
yMenbi, YemoBek mnpAMOXondiiuK, YenoBeK HeaHAEPTaIbCKuM, YenoBek
pa3ymHbIil. Haxonkum HMCKOMaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBaHHUsS, 00JACTh
pacrpocTpaHeHus, 00bEM TOJOBHOI'O MO3ra, 00pa3 KU3HU, OPYIUs.

UYenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pPachbl:  E€BPOINEOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajJioujHasi  (dKBAaTOpHaJIbHAs]),  MOHTOJOHMIHAS
(a3maTcko-amepukaHckas).  UepTbl  MPUCIOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEYECKUX pPac K YCJIOBUSIM CylIeCTBOBaHUA. EMWHCTBO uenoBeYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpersi: ®@. Pean, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuuel u cxeMbl: «Bo3nmkHoBeHne CoJIHEUHOM cUCTEeMBI», «Pa3BurHe
OpraHuyeckoro mupa», «PactutenpHas KieTka», <« KuBOTHas  KJIETKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHUCTeMa OpPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHUS YEIIOBEKA W UYEIOBEKOOOPA3HBIX
00e3psiH», «OCHOBHBIE MeCTa TaJICOHTOJOIMYECKUX  HAXOJOK  IPEIAKOB
COBPEMEHHOI'0 4eNIOBEKa», «/lpeBHeimme mroam», «/IpeBHue mrogm», «Ilepsbie
COBPEMEHHBIE JI0IN», «HeToBeuecKne pacoh».

O6opynoBanue:  Mmymsiku  «lIpoucxoxnenne  4yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJepTalblla, KPOMAHBOHIIA), CJICTIKU WU
U300pa)KEHUsI KaMEHHBIX OpYAUIl TEpBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJoruyeckass Taonuma, Kkoyekuus «Dopmbl
COXPAHHOCTU UCKOMAEMbIX YKUBOTHBIX U PACTCHUI».

JlaGopaTopHblie U nNpakTH4YecKue padorTpl:

[Tpaktuueckast padora Ne 1. «3yueHue MCKOMAaeMbIX OCTAaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKIIMSIX.



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

Tema 3. OpranusMbl ¥ OKpPY:KaOIIAS CPeaa.

DKOJorvs Kak Hayka. 3aaud ¥ pa3zenbl 3KOJOrui. MeTOobl IKOJIOrMYECKUX
UCCJIeIOBaHUN. DKOJIOrMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3MYIIHAS, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue (akrtopel. Krnaccupukanuss 5KOIOrHYecKHX (PaKTOpOB:
abuotnyeckue, OWMOTHMYECKHME U aHTPOIOreHHble. JlelcTBHE SKOJOrMYECKHX
(hakTOpOB Ha OPTraHU3MBI.

AbGuorndeckune (GakToOphl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPHUOIU3M.
[Ipucnocobnenust OpraHu3MOB K  JEUCTBUIO  a0MOTHYECKMX  (DAKTOpOB.
buonornueckre puTMBI.

buornueckue (bakTOopHI. Bunrnl OMOTHYECKUX B3aUMOJIEUCTBUM:
KOHKYpEHIUS, XUIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomnepanus,
MyTyaau3M, KOMMEHCadu3M (KBapTHPAHCTBO, HaxJEOHHYECTBO). AMEHCAIN3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOJACHCTBUN ISl CYHIECTBOBAHUS
OpPraHU3MOB B NMPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAKTEPUCTHUKU monyjsiuud. OCHOBHBIE IOKAa3aTENH
HNOMYJISUMU: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[nHaMrka YuCIEHHOCTHU MONMYJISIUUU U €€ PEryJIsLus.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ymOonbar, K. ®@. Pynbe, O. ['ekkerns.

Tabmuupl u cxembl: kapta «lIpupoansie 30HbI 3emuny, «Cpeabl 0OUTaHMS
opranusMoB», «®Doronepuoauzm», «llonymsamuu», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU TOMYJISAIMU HHDY30pUH-TY(henbkuy, «[lumeBsie memnm».

JlaGopaTopHble U paKkTHYecKne padoThbl:

Jlabopartopnas padora Ne 3. «Mopdonorndeckre 0COOEHHOCTH PacTEeHUN U3
Pa3HBIX MECT OOUTAHUSY.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPECHKOB
KOJIEyCay.

[IpakTuueckast pabota Ne 2. «[loacu€T mIOTHOCTH NOMYISIUNA pa3HbIX BUIOB
pacTEHU.

Tema 4. Coo01iecTBa 1 YKOJOrHYeCKHe CHCTEMBI.

CooOmecTtBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
NpoCTpaHCTBEHHasA, Tpoduueckas (muieBast). Bunbl-gomunantsl. CBsizu B
OHOIIEHO3E.

Dkonoruyeckne cuctembl (dKocuctemsbl). [lonsitue 00 »sKocucteme W
ouoreoneHoze. @OYHKIIMOHATBHBIE KOMIIOHEHTbI 3KOCUCTEMBI: MPOAYLIECHTHI,



KOHCYMEHTBI, PEIyIeHThl. KpyroBopoT BEIIECTB W MOTOK SHEPTHUH B IKOCHUCTEME.
Tpoduueckue (muiieBble) YpPOBHU JKOCUCTEMBI. [luieBbie Iemu U CETH.
OcCHOBHbBIE TIOKa3aTEeIM SKOCUCTEMBbI: OHOMacca, NPOAYKLHA. DKOJIOTUYECKHE
OUPAMUIBL:  TPOAYKUWH, YHCIEHHOCTH, Ounomacchl. CBOHCTBAa 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpEryJisilius, pa3BuTue. CyKueccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOWHOTO
WIH IUPOKOJIMCTBEHHOTO Jieca.

AHTpONOreHHbIE  DKOCUCTEMBI.  ATPO3KOCHCTEMBL.  YPOOIKOCHCTEMBI.
buonornyeckoe u X03s1MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpa3ue kak @axkTop ycTrounBocTH 3KocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouocdepnl. KuBoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rII00AIbHOM 9KOCHCTEMBl. J[MHaMuueckoe paBHOBecME M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopotsl BeniecTB 1 OMOreoXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoJa,
azora). 3oHabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Orochepe 3emiau. AHTpororeHHbie U3MEHEHHs B Ouocdepe.
['mo6anbHbIE 3KOTOTHYECKUE TPOOIIEMBL.

CocyiiecTBoBaHuE MIPUPOJBI 151 YEJIOBEUECTRA. Coxpanenue
O6nopa3zHooOpasusi Kak OCHOBa ycToHuMBoCcTU Ouocdepsl. OCHOBa palliOHATBHOTO
yIOpaBICHUS TPUPOJHBIMU pecypcaMd H HX HUCHOJb3oBaHUE. JloCTmXeHus
OMOJI0TrMHY U OXpaHa HPUPOJIbI.

JdeMoHcTpanuum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1I. Bepuaackuii.

Tabmuiel u cxemsl: «llumieBsie 11enu», «bHOIEHO3: COCTAaB U CTPYKTypay,
«[Ipuponubie coobmectBay, «llemn mnwuTaHusy, «IKOJIOTHUECKAS TMHPAMUTIAY,
«buocdepa u yenoBek», «IKocUCTEMA IUPOKOIUCTBEHHOrO Jiecay, «IKOocUcTeMa
XBoiliHOro  jeca», «buoneno3 Bogoémay, «ArpoueHo3», «lIpumepnsie
AHTPOIIOTEHHBIE  BO3JCHUCTBHUS Ha Ipupoay», «BaxuHeWmne UCTOYHUKHU
3arpsi3HEHMsI BO3/IyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi COCTaBISIOMIAS
ouocheprr», «Daktopsl Aerpaganuu mnousy, «llapHukoBsiil 3¢dexT», «DaKkTopsl
PaAMOAKTUBHOTO 3arpsisHeHus Ouocdepbl», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepona B Ouocdepe», «KpyroBopoT azora B IpUpOIE».

OO6opynoBanue: Mojenb-ammIukanus «TunuyHble OMOLEHO3bI», TepOapuii
«PacturenbHbie cooliiecTBay, Kouiekiun «buoienosy, «BpeauTenu BakHEUITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pAcTEHUH U
KUBOTHBIX, TIPUHAJISKAIINE K Pa3HBIM DKOJIOTHYCCKMM TPYIIIaM OJHOTO BHJIA,



Kpacnas xuura Poccuiickoit ®enepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
pPaCTEHUI U )KUBOTHBIX.



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

Cornacuo ®I'OC COO, ycraHaBiauBarTCS TpeOOBaHUS K pe3yJbTaram
OCBOCHHSI  OOYYArONIMMUCS TMPOTPaMM  CpeaHero obmiero  oOpa3oBaHWMS:
JUYHOCTHBIM, METAIPEAMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3YyJIbTATOB OCBOECHUS mpenMera «buomaorusy
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYArOUIUMHUCS POCCUMCKON
rpaXXJaHCKON MJICHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH
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 OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
NEATETbHOCTA 1[€HHOCTHO-CMBICTIOBBIMU  YCTAHOBKAMH, NPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYME HKOJOTMUECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE PE3yJbTAaThl OCBOEHUS NpeaMera «buosorus» I0CTUraroTcs B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSATHIMUA B OOIIECTBE MpaBWIaMH M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOI[ECCaM CAaMOIIO3HAHWS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUA BHYTPEHHEH TNO3UIMM JIMYHOCTHU, MATPUOTHU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa W CTaplIeMy IMOKOJECHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO0 U
TPAAUIHASIM MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickon denepannu, TpUpoae U
OKpYXarolIen cpee.

JIngHOCTHBIE pe3yNbTaThl OCBOEHUSA YyueOHOro mpenmera «buomorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAKOIIUXCS PYKOBOIACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHE KU3HEHHOTO
OMbITa W OMbITA JICITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIlpaBJICHUM
BOCIIUTATEIbHOM AEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:ka1aHCKOTro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKM 00YUAIOIIETrocs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IpaB U O00S3aHHOCTEH, YBa)KCHHE
3aKOHA W IIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAEATEIbHOCTH IMPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4EOHBIX W IMO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIIEHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€

YMEHUE YUYUTBHIBATh B CBOMX JEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOAEH C pa3HbIMU YOSKICHUSMHU, KYJbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM OJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, T[O3HABATEIIbHBIX M HCCJIEAOBATEIbCKUX 3aJlad, YBaKUTEIHHOTO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB MpH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJIePKAHNS,

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATEIBbHOCTH;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMSA

c(hopMUPOBAHHOCTH POCCHICKOM rpaxJaHCKON UJCHTUYHOCTH,
NaTpUOTU3Ma, YBA)KEHUSI K CBOEMY HapoOay, UYYBCTBA OTBETCTBEHHOCTU IEPE
Ponunoy, ropmoctm 3a CcBOM Kpad, CBOWO PoauHy, CBOW SI3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHUE K MIPUPOJHOMY HACJICIUIO U MaMSATHUKAM IPUPOJIbI,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OILIEHMBATh BKJIAJ] POCCUUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
MIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTr0 00IIIEeCTBa;

uaeiiHas yOeXKIE€HHOCTh, TOTOBHOCTh K CIyKeHHIO W 3ammre OTeuecTBa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS :

OCO3HAaHUE TYXOBHBIX IIEHHOCTEW POCCUICKOr0 HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEUICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOMYMBOTO Oy IYIIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJAUTEISIM, CO3JJaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPHHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaaulusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOI'O U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;



MOHUMAaHHE YMOIIMOHAIBHOTO BO3/ICHUCTBUS KUBOUM MPUPOJILI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usuuyeckoro BocnuraHusi, GopMHPOBAHMSA KYJIbTYPbI 310POBbS U
IMOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NOHMMaHUE W peanus3alus 370pOBOro U 0Oe3omacHoro obpaza >KU3HU
(3mopoBO€  TUTaHUE, COOJIIOJAEHUWE TUTHEHUYECKUX TMPaBUI U HOPM,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUM U OTAbIXa, peryispHas ¢usndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBbIO;

MOHMMAaHUE TIEHHOCTH TMPaBWI WHIUBHUIYAIHHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHHME MOCIEACTBUN U HENPUITUS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYly, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOJIIO0UE;

TOTOBHOCTh K AaKTHUBHOM JI€ATETbHOCTH TEXHOJOTMYECKOM M COLMAIBHOM
HANPABJIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyI0 JAESTEIbHOCTD;

UHTEpEeC K paziMuHbiM cepam nmpodeccroHambHON AeATeTbHOCTU, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud | PEaU30BHIBATDH
COOCTBEHHbIE KU3HECHHBIEC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHUIO U CaMOOOpPa30BaHHUIO Ha
IIPOTSKEHUU BCEU JKU3HU,

7) 3K0JIOTM4€eCKOr0 BOCIIUTAHMS:

IKOJIOTHYECKHU IIEJIECO00pa3HOE OTHOIICHHE K TPUPOJE KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYII€CTBOBAHHSI;

MOBBIIIICHUE YPOBHS JKOJIOTUYECKOW KYJIbTYphl: MPUOOPETECHUE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKPY’KAIOIIEH CPEMBI;

OCO3HAHUE TI00ATILHOrO XapakTepa KOJIOTMYECKUX MpoOJieM M MyTell ux
pElIeHHUS;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpeTaeMble TPH HW3YYECHUU OHOJIOTHH
3HaHWSI W YMEHUS TPU PENICHHH TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOJIONOJIb30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUS B NIPUPOJE,
HAIPaBJICHHBIX Ha COXPAHEHHE pPAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIOB,
IKOCHUCTEM, Orocdepsl);



AKTUBHOE HENpUsATUE JEWCTBUH, NPHUHOCIIIMX BpEl  OKPYKaIOIIEH
MPUPOJHON cpesie, YMEHHE NPOTHO3MPOBATH HEOJAronpUsITHBIC IKOJOTHYECKHE
MOCJICICTBUS MPEANPUHUMACMBIX ICHCTBUIN U IIPEAOTBpAIaTh UX;

HAJIUYUE PAa3BUTOr0 FKOJOTHUECKOIO MBIIUICHUS, SKOJIOTHYECKOU KYJIbTYPHI,
OIIbITa JESITCILHOCTH SKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHHUSsI
PYKOBOJICTBOBATbCS MMU B IIO3HABATEIbHOW, KOMMYHHMKATUBHOM M COIMAILHOU
MIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU JAEATEIbHOCTH SKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOTO Ha JHAJIOre
KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYILTYPHOM MUDPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKON KYyJIBTYpPhl KaK CpelICTBa
B3aUMOJICHCTBHS MEXIY JIOJABMHU 1 TTO3HAHUS MUPA;

NOHMMaHue crenu@uku OWONOTMM Kak HayKd, OCO3HAHUS €€ poiau B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
IpeAcTaBiIeHus 00 OKpYXKalollleM MUPE KaK O €IUHCTBE MPHUPOJbI, YEIOBEKa U
oOIIecTBa, B TMO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUU MpoOsIeM
COXpaHEHUS TPUPOJTHOT'O PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OUOJOTHUU JIsi COBPEMEHHOMN ITMBWJIM3AIINU:
obOecricueHUs] HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  peliaTh  pPecypcHble MIPOOJEeMBI  pPa3BUTHSA
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 II00ATBbHBIX YKOJOTMUYECKUX MPOOIeM U
o0ecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX pPEeCypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
'KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYE€HUH OUOJOIMYECKUX 3HAHUM B IEAX
MOBBIIIECHUST OOIIEH KYJbTYphl, €CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIHHON IpaMOTHOCTH oOydarommuxcs, (popMupyeMon
IPY U3y4E€HUU OMOJIOTHH,

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM UCIIOJNIb30BaTh TMOJy4YaeMble 3HAHUA I aHaIu3a |
00BSICHEHUS SIBIICHUH OKPYXAIOIIEr0 MUPa U MPOUCXOIAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOUCHHWS Ha OCHOBE HAydHBIX (DAaKTOB U
UMEIOIINXCS JaHHBIX C 1IEJIbIO MTOJYUYEHHUSI TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CAMOCTOSITEILHO MCIIOJIb30BAaTh OHMOJIOTMYECKUE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTH HAYYHOW JAESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOCKTHYIO U UCCIIEIOBATENIbCKYIO ACSITEIHbHOCTh MHINBUAYAILHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTb K  HENpephIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHMM 1o Ouoioruu B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3ysibTaThl OCBOCHUSI yueOHOro mpeaMera «buosmaorusy
BKJIIOYAIOT: 3HAYuMble i1 (OPMUPOBAHMS MHPOBO33PEHUSI OOYUYarOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYYHbIE TOHITHS, OTpPaKArOIINe
[EJOCTHOCTh HAYYHOM KapTUHBI MHUpPA U CHeNu(UKy METOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CUCTEeMa, Hay4HbIA (PakT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClieloBaHue,  HAONIOJeHHe,  HW3MEpPEHHe, HOKCIEPUMEHT H  JPYrux),
yHUBEpCAJIIbHbIC Yy4eOHbIe JeWcTBUsS (TI0O3HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PErYJISTUBHBIE), o0ecreunBaroIme (dopmHpoBaHue (yHKLIMOHAIBHOM
IPAaMOTHOCTH W  COIMAJIBHON KOMIIETEHIIMM OOYy4Yaroluxcsi, CIHOCOOHOCTh
o0yuarouuxcs UCIIOJIb30BaTh OCBOEHHbIE MEXIUCHUIUIMHAPHBIE,

MHPOBO33PCHUYCCKHE 3HAHHWS W  yHUBEpCalbHBIC y4YeOHBIC JICHCTBHS B
NIO3HABATEIbHOM U COLMATIbHOM ITPAKTHUKE.

MeranpeaMeTHbie pe3yJbTaTbl OCBOCHHS IPOTrpaMMbl CPEIHErOo 0OIIero
00pa3oBaHUs TOHKHBI OTPAXKATh:

OBJaanenue YHUBEPCAJIbHbIMHU y4eOHBIMH NMO3HABATEJIbHbIMHU
NefCTBUAMMU:

1) 6azoBble JJIOrHYECKHE IeiiCTBUS:

CaMOCTOSITeIbHO  (OPMYIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHayn3a, CUHTE3a, CpaBHEHUSI, KilaccupuKaIuu, 0000IIEeH s ), PACKPbIBATH CMBICT
OMOJIOTMYECKUX TOHATHH (BBIACIATH MX XapaKTEpHbIC NMPU3HAKU, YCTaHABIUBATH
CBSI3M C APYTUMH TTOHATHUSIMM);

ONpEACHATh LEJIN JIeSITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUH KX
JOCTHUKEHUS, COOTHOCHUTH PE3YJIbTAThI AEATEIBHOCTHU C MMOCTABJICHHBIMU LIETSAMU;

UCITOJIh30BaTh OMOJIOTMYECKHUE MMOHATHUS JUIsl OOBSICHEHUS (PAKTOB M SIBJICHUN
YKABOU IPUPOJBI;

CTPOUTH JIOTMUECKHUE PACCYXKJCHUS (MHAYKTUBHbBIC, JEAYKTUBHbBIC, IIO
AQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUHS B paccMaTPHUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOABI M 3aKIIFOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHbBIC cpeacTna TSt MPEACTABIECHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIICHUH B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTaX, a



TAaKK€  TMPOTHUBOPEYMH  Pa3HOrO0  pOJla,  BBIABICHHBIX B Pa3JIMUHBIX
UH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH pElICHUs MPOOJIEMbl ¢ YUETOM aHalIM3a MMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LeJIIM, OLIEHUBATh PUCKU MOCIEICTBUMN JAEATEIbHOCTH;

KOOPAMHUPOBATb U  BBIMNOJHATH pabOTy B  YCIOBUSAX  PpEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE eHCTBUA:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEIOBATENIbCKON U MMPOEKTHOM JESTEIbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOUCKY METOJIOB PELICHMsI IPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMyYHBIX METOOB IMO3HAHUS;

UCIOJIb30BaTh pPA3JIMYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €ro HWHTEpPHpETAlNH, NPeoO0pa3oBaHUI0O M NPHUMEHEHUI0 B Y4E€OHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

(opMupOBaTh HAYYHBIA THUI MBIIUICHUS, BIAJ€Th HAYYHONU TEPMUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATUSIMU U METO/IAMU;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBIE 3aJayd B 00Opa3oBaTebHON
JESITEIbHOCTU U )KU3HEHHBIX CUTYalUsAX;

BBISIBJIAITH [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyaJlM3MpOBAaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEPKIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh MOJYYEHHbIE B XOJE€ pELIEHUs 3a7auyd pe3yJbTaThl,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OILIEHKY HOBBIM CUTYalUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATh LEJICHAINIPABJICHHBIN TOUCK IEPEHOCa CPEACTB U CIIOCOOOB
JeMCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIIBHYIO M MPAKTUYECKYIO 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IMPEAMETHBIX 00JacTell;

BBIJIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTrMHAIbHBIE MOAXOJbl U PELICHMUS,
CTaBUTb MPOOJIEMBI U 33a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIE PELICHUSI.

3) pabora ¢ nunopmaunmueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpMALUH (TEKCTE yueOHOro
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIPAaBOYHUKAX, KOMIIBIOTEPHBIX Oa3ax AaHHbIX, B MHTepHeTre), aHaIM3UpOBaThH



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

dbopMynHpoBaTh 3aMpOChl U MPUMEHSTh PA3IMYHBIE METOJbI MPHU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajad;

npUOOpEeTaTh OMNBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITENTFHO ~ BBHIOWpaTh  ONTUMalbHYIO  (OpMYy  TIpEACTaBIICHUS
Oouonornyeckor nHdopmaruu (cxembl, Tpaduku, TUarpaMMebl, TaOIUIBI, PUCYHKU
1 Ipyroe);

UCTIONBh30BaTh HAy4YHBIA S3BIK B KadecTBE CpEACTBa MpH pabore ¢
Ouosjornyeckod HHPOpMalMe: MNPUMEHATh XHUMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKHUE 3HAKM U CUMBOJIBI, (HOpMYJbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIAJ€Th  HABbIKAMM  pPACIO3HaBaHUs M 3allUThl  UH(pOpMaIuH,
uHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyajeHue yHUBEPCAJIbLHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSAMM:

1) obmeHme:

OCYHIECTBIISTh KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO Yy4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUU TO CYIIECTBY OOCYX/IaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1ayd, YYUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIMNA APYTMX YYaCTHUKOB
Janora Win JUCKYCCUN);

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

BJIAJCTh PA3IUYHBIMU CIOCOOaMH OOIIEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MIPOSIBISATh YBAKUTEIHLHOE OTHOIIEHHUE K COOECETHHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eITeJIbHOCTh:

MOHUMATh W HCIIONH30BaTh MPEUMYIIECTBA KOMAHIHON M WHANBUAYaTLHON
paboThI MPU PEIICHUH OMOJIOrHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
NpPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOACHCTBUS NP PEUICHUN y4eOHOM 3a1a4u;

BBIOWpATh TEMAaTUKy M METOJbI COBMECTHBIX MEUCTBHHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJeHa KOJUICKTHBA,;



NPUHUMATh  IIEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJMHUPOBATh JNEUCTBUS TO €€ JOCTH)KCHHIO: COCTaBJIATh IUIAH JIEUCTBUMA,
pacmpeneisTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh PE3YJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJAJa MU KaXIOro YYaCTHHKAa KOMaH[bl B
001t pe3yNbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE TIPOEKTHI, OILEHHWBATh UAEU C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISATh IO3UTUBHOE CTPATETHUYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIIATh TBOPUYECTBO M BOOOpaKEHNE, OBITh MHUIIMATUBHBIM.

OgyajieHNe YHUBEPCAJIbHBIMH PeryJIsTHUBHBIMM eCTBUSMMU:

1) camoopraHu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJICHUS MpOOJIEeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BEIOWpAaTh HAa OCHOBE OWOJOTWYECKHX 3HAHUW TIICJIEBBIE M CMBICIIOBBIE
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITETILHO OCYIIECTBIISATh MO3HABATEIbHYIO JIEATENIbHOCTh, BBISBIISATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJja4yu B 00pa30BaTEIbHOM
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITETILHO  COCTABJISITH  IUIAH  PEIICHUs NpoOJieMbl € Yy4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacuupsTh paMKH y4eOHOT0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEANOUYTECHUMH;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pELICHHUE;

OLICHUBATh PUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOW HJPYAUIMH B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYaIlMsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BIAJCTh HABBIKAMH  TIO3HABAaTEIBHOW  pEQUIEKCMU KaK  OCO3HAHUS
COBEpIIAEMbIX JICUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HX pPE3YJIbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI PeIIEKCUU Il OLEHKH CUTYyalllH, BbIOOpa
BEPHOT'O PEIICHUS;

yMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



INPUHUMATh MOTHBbI M apryMEHTbl JPYrMX TNpPH AHAIU3E PE3YIbTATOB
NEeATEIBbHOCTH;

3) npuHsTHE CeOsl M IPYTHUX:

OPUHUMATh Ce0sl, IOHUMAasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTBl JPYIMX I[pPU AHAIU3E PE3YIbTATOB
NEATEIBbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C IO3ULIMU APYTOro YEIOBeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pe3ynbrarbl ocBoeHUs nporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOObI IEHCTBUI 10 OCBOEHUIO, HHTEPIPETALUU U
npeo0pa3oBaHUIO 3HAHUW, BUABI JEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUM B PA3IMUHBIX y4E€OHBIX CHUTyalUsiX, a TAKK€ B PEaJIbHbIX
KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C Owuosorueil. B mporpamme npenmeTHbie
pe3yJIbTaThl MPEICTaBICHBI M0 TOAaM 00yUYEHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U POJIU OMOJOTUU B CUCTEME HAYYHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHUpPOBAHHHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOW KAPTHHBI MUpPa M HAy4YHOIO MHMPOBO33PEHHs, O BKIAJE POCCUUCKUX M
3apyOeKHbIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBATh COJIEp)KaHHWE OUONOTUYECKUX TEPMUHOB U TOHSATHUH:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (OOMEH BEIIECTB W MpeBpalicHue
SHEPrumn), FOMEOocTa3 (caMoperyssiius), ypOBHEBasl OpraHu3alus KUBBIX CHUCTEM,
CaMOBOCIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTMYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, LIEHTpajJbHAs J0rMa MOJIEKYJSIpHOM Ouonorun), 3axoHbl (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 BJIaJIETh METOlaMU HAY4YHOI'O ITO3HAHUS B OMOJIOrUM: HAOJIO/IEHUE U
OIMCAHMUE YKUBBIX CHCTEM, IPOLIECCOB W SIBICHUI, OpraHu3anus U IMPOBEACHUE
OMOJOTMYECKOrO0  3KCHEPUMEHTA,  BBIABMKEHUE  THMIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY MCCIEAyEeMbIMH BeJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX



pe3yJbTaTOB, WCIOJIb30BAHHBIX HAaYYHBIX TOHSATHM, TEOPUH M 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KIETOK MPOKAPHUOT U
9YKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
POLIECCOB: OOMEHa BELIECTB U MPEBpALICHUS] YHEPIrUU B KIETKe, (HOTOCHHTE3A,
IUTACTUYECKOT0 M JHEPreTuYeckoro oOMEHa, XEeMOCHHTEe3a, MHTO03a, MeHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUMBHUIYaJbHOI'O Pa3BUTUSI OpraHU3Ma
(oHTOTrEHE3);

YMEHHUE TPUMEHSTH IOJYyYCHHbIC 3HAHUS ISl OOBSICHEHHS OHMOJOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA MPAKTUYECKUX PEUICHUN B IOBCEIHEBHOU
KHU3HU C LeJbl0 oOecrieueHuss 0e30IacHOCTH CBOETO 3J0pPOBbS U 3/I0POBBS
OKpPYXAaIOLIUX JIOAEeH, COOMI0IEHNs HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpelle, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHXKEHHM
COBPEMEHHOM ounonoruu u OMOTEXHONMOTUI 1A paIlMOHAIILHOTO
IPHUPOIOIIOIb30BAHUS;

yMEHUE peniaTh >3JEMEHTapHble TE€HEeTUYECKHME 3aJaud Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CIICTUIEHHOE HACIeJOBaHUE, COCTAaBJISATh CXEMBbI
MOHOTHOPUTHOTO CKPEUIMBAHUS JJI MPECKa3aHusl HACIEAOBaHUSI MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M NPAKTUYECKUE paldOThl, COOMIOAATH
npaBujia Ipu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTMYECKOIO  COJAEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(pOpPMALUU, HAYYHO-TIOMYJISPHBIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTHUH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 MH(GOPMAILIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUH.

[IpenmeTrHbie pe3ynbTaThl OCBOCHHUS y4ueOHoro mpeamera «buonorus» 6 11
K1acce JOKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTMU B CUCTEME Hay4HOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHHWU COBPEMEHHOM €CTECTBEHHO-
HAY4YHOM KApTHHBI MUpa U HAy4YHOTO MHMPOBO33PEHHUS, O BKJIaJ€ POCCUICKUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEHICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBATh COJEpKaHHE OUOJOTMYECKHX TEPMHHOB W TOHSTHIA:
BUJI, TIOMYJISINSA, TeHOGOH I, IBOJIONHNS, JABMKYITUE CUIBI ((PaKTOphI) HIBOIIOINH,
IPHUCIIOCOOJIEHHOCTh OPraHrW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,



DKOCHCTEMA, TMPOJYIEHTH, KOHCYMEHTBI, PEAYLEHThbl, LENH MUTaAHUs,
AKOJIOTHYECKasl upamua, OuoreoreHos, ouocdepa;

yMEHHE u3JIaraTh OWOJIOTHYECKHE TeopuH (PBOMIOIMOHHAsS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3aponpiieBoro cxoactBa K. M. Bapa, depenoBaHusi riaBHBIX HaIpaBICHUN U
nyteit sBomonuu A. H. CeseprioBa, yuenuss o 6mochepe B. M. Bepnanuckoro),
OMpPENIENATh I'PAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

yYMEHHE BIAJETh METOJAMU HAYYHOTO MO3HAHUS B OMOJNOrUU: HAOII0EHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U MNpOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHE  THUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXJy HCCICIyeMBbIMH BEIUYMHAMHU, OOBSICHEHHE TMONYYECHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOpPUA M 3aKOHOB, YMEHHUE
JienaTh BBIBOJbI HA OCHOBAHUU IMOJTYYEHHBIX PE3YJIHTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE MPHU3HAKK CTPOCHUS OMOIOTHYECKUX
OOBEKTOB: BHIOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH IMpPOLIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pPA30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JEUCTBHS DKOJIOTMYECKUX (PAKTOPOB Ha OpPraHU3Mbl, IMEepeHoca
BEUIECTB M IOTOKAa HYHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX HW3MEHEHHH B
AKOCHCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEUIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHSATH MOJTYyYEHHBbIC 3HAHUS I OOBSCHEHUS OMOJOTHYECKUX
IIPOLIECCOB U SIBIICHHUW, JUISl IPUHATHSA MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOM
KU3HU C LEIbl0 oOecnedeHus: Oe30lacHOCTH CBOErO 370pOBbS M 370POBBS
OKpPYXaIOIIUX JII0eH, COOMI0IEHHsT HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON Cpeae, MOHMMAaHHE HEOOXOJUMOCTU HCIOIb30BaHUS JTOCTHKEHHIM
COBPEMEHHOW OMOJIOTMH JIJISl PAllMOHAIIEHOTO MTPUPOAOIIOIb30BaHHS;

yMEHHUE peliaTh 3JeMEHTapHble OMOIOrHYeCKre 3aJa4M, COCTABISITH CXEMBI
NepeHoca BEIECTB U SHEPTUU B SKOCHUCTEMaXx (LIeTH MUTAHMUS ),

YMEHHUE BBINIONHATH JTA0OPATOPHBIE W TPAKTUYECKHE PabOTHI, COONIOAATH
npaBuia mpu padbore ¢ ydeOHbIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KpPUTHUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HUHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpEeICcTBa MaccOBOW MHGOpPMAIIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaTh  IJ00albHBIE  JKOJOTMYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHE CO03/1aBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHBIE COOOIICHUS,
0000m1asi OMOIOrNYecKy0 MH(OpPMAIMIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne ni/m P KonTpoabnsie | IlpakTHnuyeckne (upp )
NMPOrpamMMblI Bcero odpa3oBaTejibHbIE
padoThbI padoTsI
pecypchl
bubommoreka [JOK
L broorist kax Hayka 2 05 https://m.edso00.ru/7f41c292
2 JKuBbIC cCCTEMBI M KX OpTraHu3aIus 1 bubmorera [JOK
p 1 https://m.edso0.ru/7f41¢c292
. but6mmoreka [IOK
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 httos://m.edsoo.ru/7f41c292
bubnaunorexa LIOK
4 HKHSHEACATENLHOCTS KICTKH 6 https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHMe U HHANBUAYAIbHOE pa3BUTHE 5 1 bubmmorexa [LIOK
OpraHU3MOB https://m.edso0.ru/7f41c292
5 HacnenctBeHHOCTb U UBMEHUUBOCTh 8 15 bubmuotexa [JOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bubmnorexa LIOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
bubmmoreka [JOK
8 Pesepatioe Bpems . https://m.edso0.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 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

KoanuectBo yacos JIeKTPOHHBIE
HanmeHoBaHHe pa3/iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
1 IBOMIOUHOHHAT OHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnnoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 OpraisMbl i OKpYIOILas cpea > L https://m.edsoo.ru/7f4lcc74
bu6mmoreka [IOK
4 Coo01m1ecTBa 1 9KOJIOTHICCKHE CUCTEMBI 9 httos://m.edsoo.ru/7f41ccTA
bubmuorexa [IOK
> Pesepaiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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
KosnyecTBo yacoB DJIeKTPOHHbIE
Ne ara uudposBbie
Tema ypoka Konrtpoasnbie | I[IpakTnueckue A op
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
bubmuorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bl TO3HAHUS KUBOUW MPHUPOIBI.
[IpaxTrueckas padora Ne 1
2 «cronp3oBaHne pa3IMIHBIX 1 0.5 bubmorera [JOK
P ' https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYECHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornyueckne cucTeMsl, TPOLIECCHI 1 bubnunorexa LIOK
U UX U3YYCHHE https://m.eds00.ru/863e6564
4 XuMHYecKui cocTaB KiieTku. Boga u 1 bubmuorexa [JOK
MHHEPAIbHBIE COJIU https://m.edso0.ru/863e674e
but6mmoreka [JOK
5 b .C 0 1
CITKH. LOCTAB | CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTUYECKHE
karanu3aropsl. JlabopartopHas
6 pabota Ne 1 «3yuyeHue 1 05 bubmmorexa [IOK
KaTAIUTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMHJIa3bl
WM KaTajiasbl)»
b K
7 YraeBopl. JIunuasl 1 nommorexa O

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

bu6nmoreka [IOK

8 Hyxwrennoseie kneiorst. AT® https://m.edso0.ru/863e6d5c
9 Hcropust u MeTObI U3ydEHUS bubmmorexa [IOK
kietku. Knerounas reopus https://m.edso0.ru/863e6e88
10 KreTka Kak 1enocTHast )KuBast
cucreMa
CrpoeHue 3yKapuOTHIECKON KIETKH.
JlaboparopHuas pabota Ne 2
«M3yueHune cTpoeHUs KIETOK bub6mmorexa [IOK
11 pacTeHHU, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MEKPOCKOTIOM Ha https://m.edso00.ru/863e716¢
FOTOBBIX MUKpOIIpEenaparax u ux
OTIMCAHUE)»
bubnuorexa [IOK
12 OOMEH BemeCTB WM MCTa00HM3M https://m.edso0.ru/863e766¢
but6mmoreka [IOK
13 Potocmrres. XemocHnres https://m.edso00.ru/863e7c98
. bubmuorexa [IOK
14 JnepreTieckuii 0bmen https://m.edso0.ru/863e7aae
JKu3HeHHbIN KUK KIETKU. [lenenue
KiIeTku. Muto3. Jlaboparopras Bu6morexa [IOK
15 pabota Ne 3 «Habmronenue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEIKa JTyKa Ha
TOTOBBIX MUKpPOIpernapaTax»
buocunres 6enka. Peakius bubmuorexa [IOK
16
MaTpUYHOTO CUHTE3a https://m.edso0.ru/863e796e
bubnmnoreka [JOK
17 Tpancmsumt — bnocurres benxa https://m.edsog ru/863e796e
18 Hexnerounsie popmbl )xU3HU — bubmuorexa [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
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0.ru/863e7540

bu6mmoreka [IOK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubmuorexa [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJTOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
91 JlaboparopHuas pabota Ne 4 05 bu6muoteka LIOK
«3yueHne CTpOeHUS MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»
29 NHnuBuayansHOE pa3BUTHE bubnnoreka [IOK
OpraHu3MoOB https://m.edso00.ru/863e8436
93 I'enetuka — Hayka o bubmmorexa [IOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTU HACEAOBaAHUS
24 MpU3HAKOB. MOHOTHOpUIHOE bubmmorexa [IOK
P ' pu https://m.edso00.ru/863e8878
CKpEIIUBaHNE
UrHOpUAHOE CKpelllMBaHue. 3aKOH
25 fe3a3ninfaoro Hef)cnuel OBaHHUS bubamorexa [IOK
A https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuernieHHOE HAcIeJOBaHHE
npu3HakoB. JlabopaTtopHas pabora
Ne 5 «M3ydyenue pe3yabpTaToB bubnmnoreka [JOK
26 0.5
MOHOTHOPUIHOTO ¥ JUTUOPUIHOTO https://m.eds00.ru/863e8c60
CKpEIIMBAHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIpEnapaTax»
27 T'enernka nmona. HacienoBanue bu6nmorexa LIOK



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

IIPHU3HAKOB, CHUCIUVICHHBIX C I10JIOM

https://m.edso0.ru/863e8c60

M3menuuBocts. HenacnencrBennas
M3MEHUYUBOCTh. JIaboparopHas

pabota Ne 6. U3yuenue bubnnorexa [IOK
28 . 1 0.5
MOIU(UKAITMOHHOW U3MEHYMBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHHE BApUAIIMOHHOTO psAJa U
BapUaLlMOHHON KPUBOM»
HacnencrBeHHasi U3MEHYHUBOCTb.
29 JlaGopatopHas pabota Ne 7. 1 05 bubnnorexa [IOK
«AHaIM3 MyTayi y Apo30Quibl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpPOIIpErnapaTax»
bubmuorexa [IOK
30 Peneriia wesopexa 1 https://m.edso00.ru/863e8d78
PezepBHblil ypok. O600111€HNE 11O
31 teMme «HacnencrBeHHOCTE U 1
U3MEHYMBOCTH OPTraHU3MOBY
bu6mmoreka [IOK
32 Cenexuus kak Hayka i Ipouece 1 https://m.edso0.ru/863e9214
33 MeToab! U TOCTHKEHUS CENEKIINU 1 bu6nmoreka [IOK
pacTeHUM U KUBOTHBIX https://m.edso0.ru/863e9214
34 buotexHosorust Kak oTpacib 1 bubnnoreka [JOK
MPOU3BOACTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



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 Kourtpoabnbie | IlpakTuuyeckue
n/n Bceero H3Y4YeHH S o0pa3zoBaTeJibHbIE
padoThI padoTbI
pecypcebl
1 DBOJIIOIMS U METOIbI €€ U3YUYECHUS 1 bubmmorexa [IOK
: 8 Y 05.09.2024 | https://m.edsoo.ru/863ea20e
5 Hcropust pa3ssBuTus NpeacTaBiIeHUN 1 bubnuorexa LIOK
00 3BOJIOIMHU 12.09.2024 | https://m.eds00.ru/863e9570
bu6nunorexa LIOK
3 M 1
FRPOSBOImOTHEL 19.09.2024 = https://m.edsoo.ru/863e9cle
[Momynsmust Kak dJIeMeHTapHas
€IMHHIIA BUJIA ¥ DBOJIIOIUY.
4 HI;60 I:TO szlﬂ abora ;0 1 1 0.5 bubmorexa LIOK
PATOPHAT b ) ' 26.09.2024 | https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OTOTHIECKOMY KPUTEPHIOY
5 JBrxyiiue cuiibl (3JIEMEHTapHBIE 1 bubnuorexa [IOK
(bakTOpbI) SBONIOINH 03.10.2024 | https://m.edsoo.ru/863e9dad
N bubmuorexa [IOK
0 Ecrectaennpiii otoop 1 ero popuet L 10.10.2024 = https://m.edso0.ru/863e9ed0
Pe3ynpratel 3BOMIOLIMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BHUI000pazoBanue. JlaboparopHas 1 05 bubnmnoreka [JOK
pabora Ne 2 «Onmcanue ' 17.10.2024 | https://m.edsoo.ru/863e9fde
IPUCTIOCOOJIEHHOCTH OPraHu3Ma U
€€ OTHOCUTENFHOTO XapaKTepa
8 Hanpapnenus u mytu 1 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 24.10.2024 | https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BOMTIOIIMN 07.11.2024
10 HcTopus sxu3HH Ha 3eMIie ¥ METObI
e€ u3yyeHus 14.11.2024
11 ['unoTe3sr MPOUCXOKACHUS KUZHU bu6nunorexa [IOK
Ha 3emie 21.11.2024 | https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emie o 3pam bubmuotexa [IOK
U TIEpHoJIaM 28.11.2024 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbI YBOJTFOIHH
PACTUTEILHOTO M YKUBOTHOTO MUPA.
13 [Ipaktuyeckas padora Ne 1 05 bubnnoreka [IOK
«M3yueHne UCKOMaeMbIX OCTaTKOB 05.12.2024 | https://m.edsoo.ru/863ea8bc
pacTeHHii U )KUBOTHBIX B
KOJUTCKITHASTX
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OpPraHUYeCKOro Mupa 12.12.2024 | https://m.edso0.ru/863ea48e
15 DBOJIIOIUS YeI0BEKA bu6nuorexa LIOK
(aTpOmIOTEHE3) 19.12.2024 | https://m.edsoo.ru/863eac2c
16 JIBrokytue cuibl (haKTophl) bubmuoreka [JOK
aHTPOIIOreHe3a 26.12.2024 | https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUU IBOJIOLUU
YeloBeKa 09.01.2025
18 YenoBeueckue pacbl ¥ IPUPOIHBIE bubnnoreka [IOK
aJlanTalyy 4eJloBeKa 16.01.2025 | https://m.edsoo.ru/863eaea2
PesepBHblii ypok. O6006111€HHE 110
19 TeMe «BO3HMKHOBEHWE U Pa3BUTHE 93.01.2025



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

DKOJIOTHS KaK HayKa

30.01.2025
21 Cpenpl 0OUTaHUS ¥ SKOJIOTHYECKHE bubnnoreka [IOK
bakTops 06.02.2025 | https://m.edsoo.ru/863eafec
AbGuoTtndeckue haKkTOphI.
JlabopaTopnast pabota No 3.
«Mopdonoruueckne 0COOEHHOCTH
22 ACTEHHI U3 Pa3HBIX MECT 0.5 bubmmorera LOK
P P ' 13.02.2025 | https://m.edsoo.ru/863eb10e
oOutanus». Jlaboparopnas paborta
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYyCa)
bubmmoreka [IOK
23 buoTitieckie (akToph 20.02.2025 | https://m.edsoo.ru/863eb348
DKOJOTUYECKUE XapaKTePUCTUKU
nomynsuuu. [IpakTuueckas pabora
24 02«1 ¢ .
Ne 2 « O)ISHCT TUIOTHOCTH 0.5 97 02.2025
HOMYJISIMHA Pa3HbIX BUIOB
pacTeHumn»
o5 Coob1ecTBa OpraHu3MoB — bub6mmorexa [IOK
OHOLIEHO3 06.03.2025 |  https://m.edso0.ru/863eb46a
26 DKOJOTHYECKUE CUCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) 13.03.2025 | https://m.edso0o.ru/863eb46a
OcHOBHBIE TTOKA3aTENNU YKOCUCTEMBI.
27 DKOJIOTUYECKUE MUPAMUIbI bubamorera [IOK
! P ' 20.03.2025 |  https://m.eds00.ru/863eb5fa
CoiicTBa 3kocucteM. Cykueccus
28 [TpupoiHBIE SKOCUCTEMBI 03.04.2025
29 AHTPOTIOTEHHBIE YKOCUCTEMBI



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

10.04.2025

30 buocdepa — rmodanbHas 1 bubmmorexa LIOK
’KOCUCTEMA 3eMIIU 17.04.2025 @ https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS 1 bubmuoreka [IOK
ounocdepsr 24.04.2025 | https://m.edsoo.ru/863ebd16

32 YenoseuecTBO B Ouochepe 3emnu 1 08.05.2025

33 Cocy1iecTBOBaHUE TPUPOBI U 1 bubmuotexa [IOK
YeJI0BEYeCTBA 15.05.2025 @ https://m.edsoo.ru/863ebale

34 O6006menue Tembl «Coo011ecTBa 1 1
HKOJIOTUYECKHE CUCTEMbBD» 22.05.2025

OBIIEE KOJIMYECTBO YACOB I10 34 95

[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

TepemoB A.B., IlerpocoBa P.A. buonorus.buonoruueckue CucTeMbI U MPOLECCHI.

11 knacc. U3marenscTBo "Bmagoc", 2023

METOJUYECKHUE MATEPHUAJIBI /UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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