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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY MJIS
OTpeeNieHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJEpPKAHUS Y4eOHOro Mpeamera
«buonorus» coctaBwiIM: KoOHUeNtyaidbHble Tnonoxkenus @I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH  LI€JIEH, COAEp)KaHUs, pe3yJbTaTOB OOy4YeHUs H
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
CYILECTBOBAaHMS YeloBeYecKoro odimiectBa. CorjacHO Ha3BaHHBIM MOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIC (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owomoruu Aa€T TpeACTaBIeHHWE O IeNIX, 00 oOmIei
CTpaTeruu OOYy4YeHHUs, BOCHHUTAHUS M Pa3BUTUA OOYYAIOIIMXCS CpEACTBAMU
yueOHoro mpeamera «buonorusi», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepkKaHUe, €ro CTPYKTYpy, pacmpelneieHue Io pasjeinam U Temaw,
PEKOMEHYEMYIO TOCJIEI0BATENbHOCTh U3yUEHUsI YYEOHOr0 MaTepuaia ¢ y4€ToM
MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JOrMKH 00pa3oBaTeIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yUYarommnXcs.

B nporpaMmvMe mo OuomoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAMPEAMETHBIM ¥ TPEIMETHBIM pPe3yJIbTaTam
oOyyeHus B (HOPMUPOBAHMM OCHOBHBIX BHJOB Yy4uyeOHO-TIO3HABaTEIbHOU
NeSTENbHOCTU/YUeOHBIX JEHCTBUI OOYy4YaloIIMXCS MO OCBOCHHUIO COJEpKaHUs
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BBIH yPOBEHB) peain30BaH
NPUHIUIT TPEEMCTBEHHOCTH B M3YyUYCHUU OHONOTWH, Onaromaps 4emy B HeEl
NPOCMAaTPUBAETCA HANpPaBICHHOCTh HAa pPa3BUTHE 3HAHUN, CBS3aHHBIX C
(GopMUpOBaHMEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33pPEHUS, [IEHHOCTHBIX
OpUEHTAlU JINYHOCTH, SKOJIOTHYECKOTr0 MBILUIEHUS, IPEACTABIEHHUI O 3J0pPOBOM
o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHUEM K OKpY)Kalolled MPUPOIHON cpene.
[ToaToMy Hapsay ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpUi, a TakKe 3HAHUU O
CTPOEHUU JKUBBIX CUCTEM PA3HOTO PAHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOUIUX B
HUX MPOLIECCOB B MPOrpaMMe MO OMOJOTMH yJE€JIE€HO BHUMAHHUE HCIOIb30BAHUIO
MOJTYy4YEHHBIX 3HAHUW B TTOBCEIHEBHOM XKU3HU ISl PEIICHUs MPUKIIAJAHBIX 3a7a4, B
TOM dYHCIIe: MPO(UIAKTUKU HACIEJCTBEHHBIX 3a00JI€BaHUI YEIOBEKA, MEIUKO-
Te€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1EeIecOo00pa3HOro TMOBEIEHUS B OKpPYXKAIOIIEH MNpPUPOIHOM cpene, aHaius3a
BIIVSTHUSI XO3SIICTBEHHOW JIEATETHHOCTH UEIOBEKa Ha COCTOSIHHE MPHUPOIHBIX H
UCKYCCTBEHHBIX 9KOCUCTEM. Y CWIICHHE BHUMAHUS K IPUKJIAHON HAMPABICHHOCTH
ydueOHOro npeaMera «bHOIOrus» MPOAUKTOBAHO HEOOXOJIUMOCTHIO 0OeCcTIeUeHUs



YCIIOBHUH JIJISI PEIICHHSI OAHOM M3 aKTyaJbHBIX 3a]a4 MIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpass mpeanonaraer (GopmMupoBaHue y o0Oydarouuxcs
CIIOCOOHOCTH aJIaliTUPOBAThCS K M3MEHEHUSM JHUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHUpa.

buonorus Ha ypoBHE cpemHero o0mero oOpa3oBaHHs 3aHMMAET BaXKHOE
mecto. OHa oOecrieunBaeT (GopMuUpOBaHHE y OOYUYaIOMIMXCS MPEACTaBICHUN O
HAyYHOU KapTHUHE MHpA, pacIupsieT W 0000IIaeT 3HAHUS O XUBOW IpHpoje, e
OTJINYUTEIBHBIX MPU3HAKaX — YPOBHEBOW OpPraHM3allMd W 3BOJIIOLMH, CO3HAET
yCIIOBHUS ~ JUJIs:  TIO3HAHWSI  3aKOHOB  JKMBOW  TNPHUPOABI,  (popMupoBaHUS
(GYHKIIMOHAIBHONW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro oOpasa
KU3HU, YKOJIOTHUYECKOT0 MBIIUICHHUS, IIEHHOCTHOTO OTHOIICHUS K KUBOUW MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEllIeHUs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeIHero  oOmero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuaromuxcs. M3ydyenne Omonmorum obGecrednBaeT yCiaoBHs sl HOPMUPOBAHHS
WHTEIUICKTYaIbHBIX, KOMMYHHMKAIIMOHHBIX W HWH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYyIbTYpbI, COCOOCTBYET MHTErpalil OUOJOTHYECKUX 3HAHUHN C
NPEJICTABICHUSAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3BaHHBIE TOJOXKEHHS O TPEIHA3HAYCHWH YYEOHOTO MpeameTa
«buonorus» CcoCTaBUIM OCHOBY [UIsl OMpEACNeHUs TOAXOAOB K OTOOpYy W
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHO0 B Iporpamme Io
OMOJIOTHH.

Ot16op conmepkanusi yuebHoro npeamera «buonorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C TO3HUIHMHA KyIbTypOCOOOpPa3HOTO TOAXOAa, B COOTBETCTBUU C
KOTOpPHIM OOy4aromuecs JOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [JIs
dbopMupoBaHuss O0IIEH KyIbTYphI, ONPEACISIONIUE aJeKBaTHOE TIOBEICHHE
YelioBeKa B OKPYXKAIoIeld MPUPOIHON cpefie, BOCTpEOOBaHHBIC B MOBCEIHEBHON
KU3HA U TPAKTUUECKOHN aesTenbHOCTH. Ocoboe MECTO B 3TOW CHCTEME 3HAHUMN
3aHUMAIOT JIEMEHTHI COJIEpPKaHUsI, KOTOPbhIE CIYy>KaT OCHOBOM JJIsi (popMUpOBaHUS
MPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTUHE MHpA U
IIEHHOCTHBIX  OPHUEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIMX  T'yYMaHH3AIluU
OMOJIOTUYECKOro 00pa30BaHMS.

CTpyKTypUpOBaHUE COJEpX)aHUs Y4eOHOro maTepuaia B NpOrpaMme IO
OMOJIOTUH OCYIIECTBICHO ¢ YYETOM NPHOPUTETHOTO 3HAYEHWS 3HAHUKA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPHUPOABI, O €€ YPOBHEBON OpraHU3aIluu U
ABONIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buosorus»
BBIJICNICHBI CIEAYIONINE CoAepKaTeabHbie TUHUM: «buonorus kak Hayka. MeTosl
HAy4yHOTO To3HaHUsY», «KieTka kak Ouomormueckas cucremay, «OpraHusM Kak



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

Llens m3yuenus yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(YHKIMOHAIBHOU
OpPTaHM3allMM J>KUBBIX CHCTEM pa3HOTO paHra © TNpUOOpEeTeHHe yMEHH
UCMOJIb30BaTh 3TH 3HAHMS U1l TPAMOTHBIX JCHCTBUII B OTHOIIEHHWHM OOBEKTOB
KUBOW MPHUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTkeHue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha 0a30BoM
ypOBHE 00€CTeUnBAETCS PEHICHUEM CIEYIOUIUX 3aa4:

OCBOEHHE OOYYaIOUIMMUCS CHCTEMbl 3HAaHUM O OMOJIOrMYECKUX TEOpHsIX,
YUEHHAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIYKAILIUX OCHOBOU
Uist OPMUPOBAHUSI MPEJICTABIEHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIax HAyYHOT'O MO3HAHUSA, CTPOCHUH, MHOT'OOOPA3UU U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHHU3allMHU, BBIIAIOMIMXCA OTKPHITUSIX U COBPEMEHHBIX
HCCIIEOBAHUSIX B OMOJIOTHH;

(opMHpOBaHUE y OOYYaIOIIHUXCS IMO3HABATENbHBIX, WHTEJUIEKTYyaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCE aHallM3a JAHHBIX O IYTSAX PAa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IJISIOB, MJEH M TMOAXOAOB K U3YYECHUIO YKUBBIX CHUCTEM
Pa3HOI0 YpOBHS OpraHu3aluy;

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

dopMupoBaHuE y O0OyYaloIMXCSd YMEHHUHW WILTIOCTPUPOBATh 3HAYEHUE
OMOJOTUYECKUX 3HAHUW B MPAKTUYECKOM JESITEIbHOCTU YeNOBEKa, Pa3BUTHU
COBPEMEHHBIX METULIMHCKUX TEXHOJIOTUHN U arpOOHOTEXHOIOT Ui

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOKHOCTH TO3HAHHS YEIOBEKOM >KUBOM
IPUPO/IbI, HEOOXOAUMOCTH OEPEKHOI0 OTHOIICHUS K HEH, COOTIOIEHUSI STUYECKUX
HOPM IIpH MPOBEICHUN OMOJIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM ISl TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPBI, 1Sl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUI B MOBCEAHEBHOM KM3HU IS
OLICHKU IIOCJIEICTBUM CBOEM AEATEIBHOCTH IO OTHOLICHHIO K OKPY’KAIOIIEH cpele,
COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHME U COOJIIOJCHHE Mep MNPOPUIAKTUKHI
3a0oneBaHuM.

B cucreme cpennero oOuiero obOpasoBaHusi «buonorusi», u3ydaemas Ha
0a30BOM YypOBHE, SIBISIE€TCSI O0s3aTENbHBIM YUYEOHBIM IMPEIMETOM, BXOISLIUM B
cocTaB npeaMeTHoN 00nacTh «EcTecTBeHHO-HAYUHbBIE TPEAMETHI».



Jlnst uzyuenust OMoJ0ruM Ha 6a30BOM YPOBHE CpeIHEr0 0011ero o0pa3oBaHus
orBoauTCs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kmacce — 34
yaca (1 gac B Henemro).

Ha o6aze mumentpa «Touka pocTa» oOecleuuBaeTcs peanu3aius
o0pa30oBaTeIbHBIX TPOrPAaMM  €CTECTBEHHO-HAYYHOW ©  TEXHOJOTHYECKOU
HANPaBJICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUU C  TpeOOBaHUAMHU
3aKOHO/JaTeNbCTBA B cdepe oOpa3oBaHHUs W C YYETOM pPEKOMEHAAIUl
®denepanbHOro omeparopa ydeOHoro mnpeamera «buomorus». OOpa3oBaTenbHas
nporpamMma TIO3BOJIIET MHTCTPUPOBATH pPEaM3yeMble MOAXOMABI, CTPYKTYPy H
cozep kaHue mpu opranm3anuu ooydenus xumuu B 10-11 kimaccax, BBICTPOCHHOM
Ha 0a3e mMO0Or0 W3 JOCTYNHBIX YydeOHO-MeTonuyeckux komruiekcoB (YMK).
Hcnonb3oBanue obopyaoBanus «Touka pocta» npu peanuszanuu gaHHo OI1
MO3BOJISIET CO3/1aTh YCIIOBHUS:

. JUISL  pacUIMpEeHHs]  COACP)KAaHUS  IIKOJIBHOTO  OHMOJIOTHYECKOTO
0o0pa3oBaHus;

. JUISl TIOBBILIGHUSI T103HABATEIILHOW AaKTUBHOCTU OOydYarommxcs B
€CTECTBEHHO-HAYYHOU 001acTy;

. JUTSL Pa3BUTUS JIMYHOCTH peOEHKA B Mporecce OOydeHHs] OMOJIOTHUH,
€ro CIIOCOOHOCTEH, (OPMHUPOBAHUS W YAOBICTBOPCHHUS COIMAIBHO 3HAYNMBIX
WHTEPECOB U MOTPEOHOCTEH;

. JUTsl paboThI ¢ OJTAPEHHBIMU IIKOJIBHUKAMH, OPTaHU3AIUU UX PA3BUTHS
B PA3IMYHBIX 00JIACTAX 00pa3oBaTEIbHON, TBOPUECKON JACSITEIHLHOCTH.



COILEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosiorus Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Ponp Owomormm B (HoOpMUpOBaHWHM COBPEMEHHOW HAyYHOW KapTUHBI MHUpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTo1bl T03HAHUS KUBOM IPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

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

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

[IpakTuyeckass padora Ne 1. «/cmonp3oBaHWE pPa3IUYHBIX METOJOB MPH
U3YYCHUH OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

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

CaolicTBa OMOCHCTEM U UX pazHOooOpasue. Y POBHU OpraHU3aIMi OMOCHUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHW3MEHHBIH, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOre0oIeHOTHYECKHIT), OnOoChEepHBI.

JdemoHcTpanum:

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

O6opynoBanue: mojenb Mojekyibsl JIHK.

Tema 3. XumMHu4yeCKuii COCTAB U CTPOCHHE KJICTKH.

XUMHYECKAN COCTAB KIIETKU. XHMMHUYECKUE DIJIEMEHTBI: MAKPOIJIEMEHTHI,
MUKpO3JIeMeHThl. Bosia 1 MUHEpaibHbIE BEIIECTRA.

OyHKIMM BOABI M MHUHEpPAJIbHBIX BeHIeCTB B KieTke. llomnepxanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEITKOB.
He3zamennmbie 1 3aMEHUMBbIE aMUHOKHUCIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (TIepBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHAsL CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



depmeHTHl — Ouosiorudyeckue karamuzatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuuduuyHocts. KodepmenTtsl. ButaMuHbI.
OTnnuust GpepMEHTOB OT HEOPTAHUYECKUX KaTaIn3aTOPOB.

VYraeBoabl: MoHOcaxapuabl  (TJOko3a, pubo3a U JA€30KCUproO03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOTEH,
HeIo103a). buonornyeckue GyHKIUN YIIIEBOOB.

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

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HykJenHOBBIX kKucaoT. Ctpoenue u pynkuun JHK. Crpoenne u pynkuuun PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kierke. Kierounas teopus — npumep B3aUMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Kierka kak wnenoctHas »xuBasg cuctema. OOmme NpPU3HAKK —KIIETOK:
3aMKHyTas HapyXHas memOpana, monekyibsl JIHK kak renernueckuil ammapar,
cUCTeMa CUHTe3a Oernka.

Tunbl KJeTok: 3ykapuoTHyeckas W mpokapuoruyeckas. OcobOeHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >KMBOTHOU H
IPUOHON KJICTKHU.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIMKC, UX
¢ynkuuu. [Tnazmaruueckas 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,
KryTUKU. QyHKIIMU OPraHOMAOB KJIETKU. BKItoueHus .

SAnpo — perynsaropHblii 1eHTp KieTku. CTpoeHue snpa: sjuepHas 000JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHcHOPT BEIIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpersi: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel:  «PacnpeneneHue XUMHUYECKUX JJIEMEHTOB B HEXUBOU
npupoje», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOW IPUPOIEN.

Tabmuupbr u cxemsl: «llepuonnueckas Tabnuua XUMHYECKHUX 3JIEMEHTOBY,
«CtpoeHne MoJIeKyIbl Bob», «buocunres 6enkay, «CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmentay, «HyknennoBbie kuciotel. JJHK», «CTpoeHne MoiaeKybl



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

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHE MJIA IPOBEACHHS
HAOJIOJICHUM, W3MEPEHUM, SKCIEPUMEHTOB, MHKpONpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATbHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

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

JlaboparopHass pabora No 2. «l3ydeHuwe CTpOE€HHsI KIETOK pacTEHU,
KUBOTHBIX U OaKTEepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHKpOMNpemnaparax M HX
OTHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa00IM3M. ACCUMUIISALNS (TUTACTUYCCKUM OOMEH) U
TACCUMUIISAIMSA (PHEPreTUUYEeCKU OOMEH) — JBE€ CTOPOHBI €IMHOrOo IIpolecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPrUU B TMOHUMAHUU
MeTabonau3ma.

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

®orocunTe3. CBeroBas u TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dorocunTeza. IpdexkTuBHOCTH (poTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIS KU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIIEHUST €T0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

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

DHepreTuuecknii oOMeH B KjeTke. PaciierieHue BelecTB, BBIACICHHE U
AKKyMYyJIUDOBAHUE DJHEPruM B KIETKE. OTallbl JSHEPreTHYecKoro oOMeHa.
I'mukonu3. bpoxenne m ero Buabl. KHCIOpOOHOE OKHUCIEHWE, WU KJIETOYHOE
JbIXaHHE. OkucnurenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peaknun wmaTpuuHoro cuHre3a. l'eHermueckas wuHpopmamms u JIHK.
Peanuzanust reHerudeckoil uH@opManuu B KIETKE. | €HETHYECKMU KOA U €ro
cBoiicTBa. Tpauckpumiusa — Mmatpuudsii cuaTe3 PHK. Tpancnsauus — OuocuHTe3
Oenka. Ortanbl TpaHcisuuu. KogupoBanue amuHOkucnoT. Ponb pubGocom 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 ummyHnonedunura yenoseka (BUY) — BozOyaurens CIT/a.



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

JdeMoHcTpanuu:

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

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

O6opynoBanue: Moaenu-anmukanuu «Yapoeane JIHK wm Tpanckpurmms»,
«buocuntes 6enkay, «CTpoeHHE KIETKNY, Moelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiierouHblii 1MKJ, WM KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Permnukaiuss — peaxius MaTPUUHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JlurionaHsli M TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHBIL.
[{utonornueckue OCHOBBI PA3MHOKEHHMSI W HWHIAUBHUIYAJbHOIO  Pa3BUTHUSA
OpPraHu3MOB.

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

[Iporpammupyemast rubenb KIETKU — arorTo3.

DopMbI pa3MHOKEHHSI OPTraHU3MOB: 0€CIioyioe U MoyioBoe. Bumbl 6ecmonoro
Pa3MHOXKEHUS: JICJICHUE HAJNBOE, IIOYKOBAHWE OJIHO- M MHOI'OKJIETOYHBIX,
CIOpooOpa30BaHKE, BET€TaTUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €r0 3HAYEHUE ISl CENEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meiio3. Cragun meiio3a. Ilpomeccsl, mpoucxondiiue Ha CTagusix Merosa.
[ToBenenne xpomocoM B Meio3e. KpoccuHrosep. buosormueckuil cmbICl 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 CTPOCHHS SUIEKJIETOK U crepMaTo30ouaoB. OIuiogoTBOpEHUE.
[TapTeHnorenes.

NunuBuayanbHoe pa3BuTue (OHTOTeHE3). OMOpPHOHAIBHOE Pa3BUTHUE
(aMOpuorenes). Jtanbl SMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJsieHne, racTpyisnus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
NOCTAMOPUOHAILHOTO PAa3BUTHUSA: TPSMOE, HEmpsMoe (JIMYMHOYHOE). BrusiHue



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

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

JdeMoHCcTpanuu:

Tabmuuer u cxembl: «DOpMbl pPa3MHOKEHHUS OPTaHU3MOBY», «JIBOiTHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAaCTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knerounwii nmukin», «Pemnukanus JHK», «Mwuto3»,
«Mernosy, «lIpsmoe u HenpsMoe pa3BuTHE», «l'aMeTOreHe3 y MJIEKONUTAUINUX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOTCHE3a».

OGopynoBaHue: MHKPOCKOI, MUKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOTIUTAIOLIETOY, «SHeKneTka mMieKkonuTarmero», «KapruoknuHes B KIETKax
KOpellKa JyKa», MarHUTHas MoOJAEIb-aliuiuKanusa «JlemeHue KIeTKu», MOJeNb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

Jlabopatopnass pabora Ne 3. «HaGmromeHue mmTO3a B KIETKaX KOHYHMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnass pabora Ne 4. «/3yueHune CTpOEHHsI TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[IpeaMmer u 3amaum reHeTuku. Victopus pa3BUTUSA T€HETUKU. Posib uTogoruu
U HSMOPHUOJIOTMM B CTAHOBJICHUM T€HETUKHU. BKiall poCCHUUCKUX M 3apyOeKHBIX
YU4€HBIX B pa3BUTHE TE€HETUKU. MeToabl TEeHETHKH (THOPHI0IOrUYeCcKuH,
IIUTOICHETUYECKUIM, MOJICKYISIpHO-TeHETHYeCKU). (OCHOBHBIE TI'€HETHUECKHUE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCOJIb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, ycTaHOBJIEHHbIE . Mennenem.
MonorubpuHoe CKpeluBaHue. 3aKOH €AMHO0-00pa3usi TUOPUAOB TIEPBOTO
nokojieHusi. IIpaBwino AOMUHUpOBaHHWSA. 3aKOH pPACIICIUICHUS IPU3HAKOB.
['mnoresa yucrorsl ramer. 11onHOE M HEMOIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpellvBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJedOBaHUSA
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPHIHOTO  CKpEUIMBAHUS.
AHanuzupyouiee ckpenmBanre. Vcnoiab30BaHue aHATM3UPYIOLIEr0 CKPEMBaHUS
JUIS1 OTIPEJIETICHUsI TEHOTHUIIa 0COOU.

CueruieHHOe  HacienoBaHue mnpu3zHakoB. Pabora T. Moprana 1o
CLICTUICHHOMY HAaCJI€IOBaHUIO I'eHOB. HapyIieHne CuersieHusi FeHOB B PE3yJIbTaTe
KPOCCUHI'OBEpA.

XpoMOoCcOMHas TEOpHs HACJIEACTBEHHOCTH. | €HeTUYECKHUE KapThI.



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

N3menunBOCTh. BBl ”3MEHYNBOCTH: HEHACIIEICTBEHHAS U HACIIEACTBEHHASL.
Ponb cpeapl B HEHACJICACTBEHHON  HU3MEHUYHMBOCTH. XapaKkTepucTrKa
MOIU(PUKAIMOHHON N3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuumn npusznaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBolicTBa MOAU(PUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBennasi, uiad TreHOTUIIMYECKas, HM3MEHUYHUBOCTh. KoMOWHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHYNBOCTU. MyTarmoHHast ”3MEeHUYMBOCTh. Kitaccudukarys MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa U NpuuuHbl MyTaluuid. MyTareHHble (akTopsbl.
3aKOH rOMOJIOTHYECKUX PSAOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETUKH
YeJI0BEKa: T€HCAIOTHYCCKUM, OU3HEIOBEIN, IIUTOT CHETHICCKUM, OMOXUMUYCCKUH,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE onpeieTICHUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C ITOMOIIBIO
[II1P-amamm3a. HacneacTtBennple 3a00jicBaHUS dYeIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEJCTBEHHOM MpPeapacnoiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKO-reHeTUYECKOe KOHCYJIbTUPOBAHHE. 3HAUYEHHE MEIULMHCKOU
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETHYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

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

Tabmuupt u  cxembl:  «MOHOrMOpHUIHOE  CKpEIIMBAaHUE U €0
UTOI€HETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHUS M €ro LUTOr€HEeTUYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  ramer», «/urubpuagHoe  CKpelluBaHUE,
«{uTomorudyeckue OCHOBBI JTUTUOPUIHOTO CKpELIUBAHUAY, «Meio3,
«B3zauMopeicTBre aUIeNbHBIX T'EHOB», «l'€HeTMYeCKHe KapThl pPACTEHUH,
XUBOTHBIX U YENIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTHU HAacCJeIOBaHUs,
CLHEIUIEHHOTO ¢ mnoJioM», «KapuoTumbl 4YenoBeka H KUBOTHBIX», «Bubl
U3MEHYUBOCTHY, «MoaudukainmonHas U3MEHYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eneTuka rpymni KpoBuy», «MyTallmoHHasi K3MEHYHUBOCTH.

OO6opynoBanue: Moaenu-aniuiMKkanuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexkpéct



XpPOMOCOM», MHKPOCKON U MuKporpemnapatr «Jpozoduna» (HOpma, MyTanuu
(GbOpMBI KPBUILEB U OKPACKH Tema), repOapuit «I opox moceBHOM.

JlaGopaTopHblie 1 NpaKkTHYeCKUe PadoThI:

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

JlabGoparopnas padora Ne 6. «M3ydeHne MoaudUKAIIMOHHOW U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psila U BAPUALMOHHON KPUBOW».

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

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

Tema 7. Cenekunsi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa W MPOLECC. 3apOKACHUE CEINEKLUNH U JTOMECTHKALIHS.
VYuyenne H. UW. BaBunoBa o0 1eHTpax MPOUCXOXKICHHUS U MHOIoo0Opas3us
KYJIbTYpHBIX pacTeHuil. LleHTpbl mpoucxXoxkaeHus: HOMAIIHUX >KUBOTHBIX. CopT,
MOpPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBBIf U MHAMBUAYAJIbHBINA OTOOPHI B
CEJNEKIIMM pPACTEHUM U KUBOTHBIX. OIlEHKAa 3KcTepbepa. bIM3KOpOoICTBEHHOE
ckpemuBanue — UHOpuAMHT. Yucras nuaus. CKpelMBaHUE YUCTBIX JIUHUU.
I'ereposuc, win rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPHIMHT.
Otrnanénnas rtulOpuauzauus U e€ ycnexu. VCKycCTBEHHBbIM MyTareHe3 W
MOJIyYEHUE TOJUIUIONJ0B. JIOCTMIKEHHSI CENEKIMM pAaCTeHHI, »XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHUs. ITarbl
co3ganusi pexkomOunantHod JIHK wu Tpancrennsix opranuzmoB. Kiierounas
uHxeHepus. Kiierounsle KyabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUM.
KnonupoBanue BBICOKOIIPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

DOKOJIOTHYECKHEe U JITHYeckue  mpoonembl. ['MO  —  reHeTudecku
MOIU(UIIMPOBAHHBIC OPTaHU3MBI.
JlemoHcTpanuu:

IToprpers: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmumpel 1 cxembl: kKapta «lleHTpbl NPOUCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHun», «[lopoapl qoMalmHUX XKUBOTHBIX», «CopTa KYJbTYPHBIX
pacteHuity, «Otnanénnas rudpuanzamnusy», «Padorsl akanemuka M. @. liBanoBay,
«Ilomummonus», «OOBEKTHI OuOTEeXHONOTHUUY, «KileTouHble KyJIbTYpbl U
KJIOHUpPOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MyJISIKH TUIOJ0B M KOPHEIUIOA0B AUKUX (OPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03UCTBEHHBIE PACTECHUS.



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJAbl M JOCTHKECHHSI CEIEKIIMM PpAaCTEHUH |
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCHBITATEAbHBIM  y4aCTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOpPHUIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOIMOHHASE OMOJIOTHS.

[Ipennoceiku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUHU. ODBOJIKOLHUOHHAS
Teopusi U €€ MecTo B OMONOrvU. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CBuzerensctBa HBoNonuu. [lameoHTONOrMYECKHe: TMOCIIE0BATEIbHOCTD
MOSIBJICHUSI BUJOB B IaJ€OHTOJOTUYECKOM JIETONMUCH, TEPEXOTHbIE (POPMBI.
buoreorpaduyeckue: cxoncTo u paznuune GayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJICTBA W Pa3IMuusi 3MOPHUOHOB pa3HBIX BHUJIOB
N03BOHOUYHBIX. CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHYHbIE,
pYIUMEHTAapHBIE OpTaHbl, aTaBU3Mbl. MOJEKyJIIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OMMYECKHX MyTeH y BCeX
OpraHU3MOB.

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

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

MukposBomonus. [Tonmynsuus kak e1MHUIA BUIA U 3BOJIIOLUY.

JBwkymue cuibl ((pakTopbl) HBOMIOLMHA BUIOB B Mpupoae. MyTanMoOHHBINH
npouecc ¥ KOMOWHATHMBHASI WM3MEHYMBOCTH. llomynsiiMoOHHBIE BOJHBI M Apeud
reHoB. M3051us 1 MUrpanusi.

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

[IpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3ynbTaT 3BoMtoUuU. [Ipumepsl
PUCTIOCOOJICHU Y OpraHu3MoB. ApoMopd03bl U UIUO-adaNTaI|H.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpMBI
BUJ1000pa3oBaHus: reorpauyeckoe, IKOJIOTHIECKOe.

MakposBomonus. DopMbl  3BOMIONUU:  (UIETHUECKasd, TUBEpPreHTHas,
KOHBEpreHTHasl, nmapasuienbHas. HeoOpaTuMocTh 3BONTIOIUY.

[IpoucxoxieHHE OT HecleUHaaIu3upOBaHHbIX NpelnkoB. IIporpeccupyronias
cnenuanu3anusa. AJanTUBHAS paguanusl.

JdemoHcTpanum:



[Toptpetsr: K. JIunnueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepios.
Tabmumpl 1 cxembl: «Pa3BUTHE OPraHUYECKOr0 MUpPa Ha 3eMiie, «3apOoIbIIIH

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

U3MEHUYUBOCTHY», «ApoMopdo3sl», «amoamanramuny, «OOmas mereHepaimsy,
«/IBmxymue cunbel 3Bomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopb0a 3a cymiecTBoBaHue», «IIprcroCOOJEHHOCTh OpPTaHU3MOBY,
«["eorpaduueckoe Bum000pa3zoBaHuey, « IKOIOTHUYECKOE BUI000pa30BAHHE.

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMM THUIAMH OKPACKH,
HAOOp IJIOOB M CeMsH, KoyueKuus «lIpumepbl 3alIMTHBIX MPUCIIOCOONEHUHN Y
AKUBOTHBIX», Mojellb «OCHOBHBIE HAIPaBJICHUS 3BOJIOLMHY, 00BEMHAs MOJETh
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KouieKnus «DOpMBI COXPAaHHOCTH
UCKOMAEMBIX JKUBOTHBIX U pacTeHWil», Mojaens ammukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKpompenapaT «/pozoduna» (Hopma, myranuu (GOpMbl KPbUIBEB U
OKpPACKH Tena).

JlabopaTopHble U IpaKkTH4YecKne padoThbl:

Jlaboparopnasi pa6ora Ne 1. «CpaBHeHHE BHUAOB MO MOP(OIOrHYECKOMY
KPUTEPHUIO».

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

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3eMuie.

JloHay4yHble TpPENCTABICHUA O 3apOXKICHUM KU3HU. HaydHble THIOTE3bI
BO3HMKHOBEHUSI KM3HM Ha 3emjie: abuoreHe3 W NaHcrnepMus. XuUMUYEcKas
ABOMIOIMUSI. AOHOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHMYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPAKACHNE XUMUUYECKON 3BoNOMK. HayanbHbie 3Tarbl
ouonornyeckoi »Bomoruu. ['umoreza 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. Karapxei. Apxeiickas u
nporepo3oiickas 3pbl. [laneo3oiickas spa u €€ mNepuolbl: KeMOpPHUICKUIA,
OpPJIOBUKCKHH, CUITYPUHUCKU, T€BOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHU.

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

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



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

Cuctema OpraHMYeCKOro MHUpa Kak OTpaxkeHue »3Boonuu. OCHOBHbBIE
CHUCTEMATHUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIMSA YETIOBEKA. AHTPOIIONOrUs KaK Hayka. PazBurue nmpeacTaBieHU o
MPOUCXOXKIACHUU YelIoBeKa. MeToabl H3ydeHHus aHTpororeHe3a. (CXoactBa u
pa3yinuus 4eaoBeKa U )KUBOTHBIX. CHCTEeMaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JBuwxymue  cwibl  (QakTopbl) — aHTPONOreHe3a. Hacnencreennas
U3MEHYMBOCTh M  €CTeCTBEHHBIM o0TOOp. OOmecTBeHHBI 00pa3 KHU3HHU,
U3TOTOBJICHUE OPYJUU TPY/Ia, MBILLJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU JBOJIIOIMU YEJIOBEKA: aBCTpajonuTeku, Yenosek
yMenbi, YemoBek mnpAMOXondiiuK, YenoBeK HeaHAEPTaIbCKuM, YenoBek
pa3ymubIii. Haxonkum HMCKOmaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBAHMS, 00JIACTb
pacrpocTpaHeHus, 00bEM TOJOBHOI'O MO3ra, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pPAChl:  E€BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajJioujHasi  (dKBAaTOpHAJIbHAS]),  MOHTOJOHMIHAS
(a3maTcko-amepukaHckas).  UepTsl  MPUCIOCOOJEHHOCTH  MPEACTaBUTEEH
YEJIOBEYECKUX pPac K YCJIOBUSIM CylIeCTBOBaHUA. EMWHCTBO uenoBeYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

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

Tabmunel U cxeMbl: «Bo3nmkHoBeHue CoJIHEUHOM cHCTEeMBI», «Pa3BurHe
opraHuyeckoro mupa», «PacturenpHass KieTka», <« KuBOTHas  KJIeTKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHUCTeMa OpPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHUS YEIIOBEKA W UYEIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE Me€CTa NAJICOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4elloBeKay», «/lpeBHeilmme mroam», «/IpeBHue mrogm», «llepsbie
COBPEMEHHBIE TI0IN», «HeroBeuecKue pachh».

O6GopynoBanue:  Mmymsiku  «lIpoucxoxnenne — 4venoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMaHbOHIIA), CIEHNKH WIH
U300pa)KEeHUsT KaMEHHBIX OpYAUN TEpBOOBITHOIO YeIoBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHojoruueckass Taonuia, koyekuus «Dopmbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX U PACTCHUI».

JlaGopaTopHblie u npakTu4ecKue padorTbl:

[Ipaktuueckas padora Ne 1. «/3yyeHue MCKOMaeMbIX OCTaTKOB PACTCHHM U
KUBOTHBIX B KOJUIEKIIUSIX.



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

Tema 3. OpranusMbl U OKpPY:KaKOIIAs Cpeaa.

DKoJorvs Kak Hayka. 3aJaud U pa3Jenbl 3KOJOruH. MeTobl KOOI M4eCKUX
UCCJIeIOBAaHUNA. DKOJIOTMYECKOEe MUPOBO33PEHNUE 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.

AOuotnueckue (akTopbl: CBET, TEMIEPATYpa, BIAKHOCTb. DOTONEPUOINU3M.
[Ipucnocobnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (DAKTOpOB.
buonoruyeckrue puTMBbI.

buotuueckue (bakTOopHI. Bunel OMOTHYECKUX B3aUMOJIEUCTBUM:
KOHKYpEHIUS, XUITHUIECTBO, CUMOMNO03 u ero ¢opmel. [lapazutusm, koomnepamus,
MyTyaau3M, KOMMEHCadu3M (KBapTHPAHCTBO, HaxJEOHHYECTBO). AMEHCAIN3M,
HeUTpanu3M. 3HauyeHWe OMOTHYECKHX B3aUMOJACHCTBUN ISl CYHIECTBOBAHUS
OpPTraHHU3MOB B NIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApaKTEPUCTHUKU nomyiasuuud. OCHOBHBIE IOKa3aTeau
HNOMYJISUMU: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. J{nHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ PeryJsius.

JdeMoHcTpanuu:

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

Tabmuupl 1 cxembl: kapra «lIpupoansie 30HbI 3emuny, «Cpeabl 0OUTaHMS
opranuzmoBy», «®Poronepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH poCTa
YUCJIICHHOCTHU TOMYJISAIMU HHDY30pUH-TY(henbkuy, «[lumeBsie memnm».

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopartopnas pabora Ne 3. «Mopdosoruyeckrne 0COOEHHOCTH PacTEeHUHN U3
Pa3HBIX MECT OOUTAHUS.

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

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

Tema 4. Coo01mecTBa 1 IKOJI0rH4eCKHe CUCTEMBI.

CooOmecTtBo opranu3mMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBa,
npocTpaHCTBeHHasA, Tpoduueckas (muimieBas). Bunpbi-gomunantsl. Csizu B
OuoneHose.

Dkonoruyeckne cuctembl (IKocuctemsbl). [lonsitue 00 »sKocucreme
ouoreoneHoze. @OYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BeIecTB U MOTOK YHEPTUH B HKOCHCTEME.
Tpoduueckue (muiieBble) YpPOBHU JKOCUCTEMBI. [luieBbie Iemu U CETH.
OcHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MPOAYKIUS. ODKOJIOTHYECKHE
OUPAMUIBL:  TPOAYKUWH, YHCIEHHOCTH, Ounomacchl. CBOHCTBAa 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpEryJisilius, pa3BuTue. CyKueccus.

IIpupoaHble IKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOMHOI'O
VI IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE  3KOCHCTEMBIL.  ATPO3KOCHCTEMBI. Y POO3IKOCHCTEMBI.
buonornyeckoe u X03s1MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak ¢akrop ycroiunBoctu dKocucteM. CoxpaHeHUe
OMOJIOrMYEeCKOro pazHooOpa3us Ha 3emiie.

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

KpyroBopoTsl BeniecTB 1 OMOreOXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
a3oTa). 30HaNbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OnMochepe 3emiin. AHTPONIOTeHHBIE M3MEHEHUs B Onocdepe.
['mo6anbHbIE 3KOTOTHYECKUE TPOOIIEMBL.

CocyuiecTBoBaHue MIPUPOBI u YEJIOBEUECTBA. Coxpanenue
O6nopa3zHooOpasusi Kak OCHOBa ycToHuMBoCcTU Ouocdepsl. OCHOBa palliOHATBHOTO
yOpaBi€HUs MPUPOAHBIMU PECypcaMud U UX UCIHONb30BaHue. JlocTmkeHus
OMOJIOTMHU U OXpaHa MPUPOJIbIL.

JlemoHcTpanum:

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

Tabmuier u cxemsl: «llumieBsie 1enm», «bHUOIEHO3: COCTAaB U CTPYKTypay,
«IIpupogueie coobmiectBay, «llemu nutaHus», «IKOJOrMUECKas MUPaAMUJIAY,
«buocdepa u dyenoBek», «IKocUCTEMA IMHUPOKOIUCTBEHHOTO Jiecay, «IKocUucTemMa
XBOMHOro Jjeca», «buoneHos Bogoémay», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCHUCTBHUS Ha IpupoAy», «BaxHeilmne WUCTOYHUKH
3arps3HEHUS] BO3/JyXa U TPYHTOBBIX BoA», «IlouBa — BakHEMWIIasi COCTABISIONIAS
ouocheprr», «Daktopsl Aerpaganuu mnousy, «llapHukoBsiil 3¢dexT», «DaKkTopsl
PaAMOAKTUBHOTO 3arpsisHeHus Ouocdeprb», «OOmas crpykrypa Ouocheps»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azora B IpUpOAEN.

OO6opynoBanue: Mojenb-anmmiaukanus «TunuyHble OHOLIEHO3bI», TepOapuii
«PacTurenbHbIe COOOIIECTBaY, KOMUIEKIIMA «bHolieH03», «BpeauTenu BaKHEUITUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pAcTEHUH U
YKUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM SKOJOTMYECKUM TPYIIIaM OJHOr0 BHIA,



Kpacnas xuura Poccuiickoit ®enepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
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
OCBOGHHUS  OOY4YaIOIIMMHUCS MPOrpaMM  CpelHero oomero o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM M TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTAaTOB OCBOCHUS mHpeaMera «buosorus»
BBIJICJICHBI CJIEAYIOIINE COCTABJISAIONINE: OCO3HAHHE OOYYaIOIIUMHCS 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
3HAHMSI, TOTOBHOCTh M CIIOCOOHOCTH OOYYaronuxcsi pyKOBOJACTBOBATHCS B CBOEH
JNEATENBHOCTA [EHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMHA CHCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHUE HKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE PE3yJbTAaThl OCBOEHUS INpeaMera «buosorus» I0CTUraroTcs B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIbTYPHBIMHU, HICTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHUHSATHIMHA B OOIIECTBE MpaBWIaMU M HOPpMaMu
MOBEACHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHWS, CAaMOBOCTUTAHUS U
CaMOpa3BUTHUS, PA3BUTUA BHYTPEHHEH TNO3UIMM JIMYHOCTHU, MATPUOTHU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa W CTaplIeMy IMOKOJECHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOI0 OTHOIICHUS K KYyJbTYPHOMY HACICIHIO U
TpaAUIHAsIM MHOTOHAIIMOHAJIBHOrO Hapoja Poccuiickon denepanuu, OTpupoae U
OKPY’KAIOIIEN CPELE.

JIndHOCTHBIE pe3ysbTaThl OCBOEHUSA YyueOHOro mpenmera «buomorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAKOIIUXCS PYKOBOIACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM ILIEHHOCTSIM POCCHUMCKOTO OOIECTBA, PACIIMPEHHE KU3HEHHOTO
OMbITa M OMbBITA JIEITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIlpaBlICHUM
BOCTIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:ka1aHCKOTro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKM 00YYaIOIIEerocss Kak aKTUBHOTO H

OTBETCTBEHHOT'O WICHA POCCUIMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, yBa)KCHHE
3aKOHA U MPaBOMOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON EATENbHOCTH TPU CO3[aHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4EeOHBIX W TO3HABATEILHBIX 3a/ad, BHITIOJTHEHUU
OMOJIOTHYECKUX IKCITEPUMEHTOB;

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

YMEHHE yYWUTHIBATh B CBOMX JEHCTBHSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJICH C pa3HBIMH YOCKICHUSIMH, KYJIbTYPHBIMHU IIECHHOCTSIMH H
COIMAJIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJIHCHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIIENIOBATEIbCKUX 3a7a4, YBAKHTEIHLHOTO
OTHOIIEHUS K MHEHHUIO OIMOHEHTOB MpHU OOCYKIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM M BOJIOHTEPCKOM IS TEIHLHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOpMHPOBAHHOCTh poccuiickoi IpaKIaHCKON UJCHTUYHOCTH,
naTpUOTHU3Ma, YBaXKEHUS K CBOEMY HapoOjy, YyBCTBAa OTBETCTBEHHOCTH TEpe]
Ponunoy, ropmoctm 3a CcBOM Kpad, CBOWO PoauHy, CBOW SI3BIK U KYJIBTYpY,
IPOITIOE ¥ HACTOSIIEe MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuw;

[IEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUIO U MaMATHUKAM MPUPOJIBI,
JOCTIKEeHUsAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPY/IE;

CIIOCOOHOCTHh OIIEHWBATh BKJIQJ POCCHUHCKUX YYEHBIX B CTAHOBJICHHEC H
pa3BuTHEC OWOJOTMH, TOHWMaHUS 3HAYCHHUS OWOJIOTMU B IIO3HAHWH 3aKOHOB
IPUPO/IbI, B dKU3HU YEJIOBEKA M COBPEMEHHOI'0 00I1IEeCTBA;

uaeiiHas yOeXKIE€HHOCTh, TOTOBHOCTh K CIy)KeHHIO U 3ammure OTeuecTBa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

OCO3HAHHE IYXOBHBIX IIEHHOCTEW POCCUICKOT0 Hapo/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIICHNE K CBOUM POJIUTEISIM, CO3JJaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOT'O TPHWHITHS IIEHHOCTEH CEMEWHOW JKM3HHM B COOTBETCTBUU C
TpaaulusIiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs JCTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHIA,



OHMMaHHUE YMOIIMOHAIBHOTO BO3JCHCTBHUS KUBOW IPUPOJIBI U €€ IICHHOCTH;

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

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

NOHMMaHUE U peanu3anus 370pOBOro W 0Oe30macHoro obpasza >KU3HH
(3mopoBoe  THUTaHWE, COONIOJICHUE TUTUEHWYECKUX TpaBUI HU  HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peErysipHas Qundeckas
aKTHUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBbIO;

NMOHMMAaHUE T[EHHOCTH TMPAaBWI WHIUBUAYATHHOTO ¥  KOJUJIEKTHBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIIUSX, YIPOXKAIOIINX 3JOPOBBIO M KU3HU JIFOJICH;

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

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPYIy, OCO3HAHWE IIEHHOCTH MacTePCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOW JI€ATETLHOCTH TEXHOJOTMYECKOM M COLHUAIbHOM
HANPABJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIONTHATB TaKYIO IEATEILHOCTD;

WHTEpEC K pasInyHbIM cepaM MpoeCcCHOHATBHON ACSITEIHHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccun | PEaTU30BBIBATH
COOCTBEHHBIC KU3HECHHBIEC TUTAHBL;

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

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHPOAE KaK HMCTOYHUKY
KU3HU Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIILIEHUE YPOBHS JKOJOTMYECKOM KYyJIbTYpbl: NPUOOPETEHHE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKPYXarUIEH CPEIIbL;

OCO3HAaHHE TJI00aTBLHOTO XapaKTepa IKOJOTHMYECKUX MpoOjaeM W MyTed uX
pelIeHHUS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYECHUH OHOJIOTHH
3HaHWSI W YMEHUS TPU PEIICHWH TPoOJIeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOJIONONIb30BAHNEM  (COONIOJICHHE  TIpaBUJl  TOBEACHUS B NIPUPOJE,
HANPABJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIIOB,
IKOCHCTEM, OHoCchephl);



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

HAJIUYUE Pa3BUTOIO SKOJOTMUECKOr0 MBIIUICHUS, SKOJIOTHYECKON KYJIbTYpHI,
OIIbITa JESITCILHOCTH SKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHHUSsI
PYKOBOJICTBOBAaTbCSA MMH B TO3HABATEJIIbHOW, KOMMYHHUKATUBHOW WU COLIMAJIbHOM
MIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU JAEATEIbHOCTH SKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HaYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJIOre
KYJIBTYpP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPILICHCTBOBAHUE SI3IKOBOM W YHUTATEIILCKOM KYJIbTYpPhl KaK CpEICTBa
B3aUMOJICHCTBUSI MEXAY JIFOJbMH U TTIO3HAHUS MUPA;

NOHMMaHue crenuuku OWONOTMM Kak HayKd, OCO3HaHUS €€ poiau B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHus 00 OKpY)KalollleM MHUPE KaK O €IMHCTBE MPHUPOJbI, YEIOBEKa U
olmIecTBa, B IMO3HAHWM TPHUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH MPoOIeM
COXpaHEHUS TPUPOJTHOT'O PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU IS COBPEMEHHOMN ITUBWIM3AIINN:
obOecricueHUs] HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIHOCOOHBIX  pemiaTh pPeCypcHble MPOOJIEMBI  Pa3BUTHUSA
YeJIOBEYECTBA, MOMCKA MYTEeW BhIXOJIa U3 II100AbHBIX YKOJIOTMUECKUX MPOoOIeM U
oOecrieueHus1 mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX pPEeCypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OHOJOTMYECKHUX 3HAHUM B IENSIX
MOBBIIIEHUST OOIIEeH KYJbTYphl, €CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIBHON IpaMOTHOCTH oOydarommxcs, (popMupyeMon
IPpU U3yYEHUN OMOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMS, UCTOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM UCIIOJNIb30BaTh TMOJyYaeMble 3HAHUA I aHaIu3a |
00BSICHEHUS SIBIICHUH OKPYXAIOIIEr0 MUPa U MPOUCXOIAIINX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIOUEHHUSI HAa OCHOBE HAay4yHBIX (DAKTOB U
UMEIOIINXCS JAHHBIX C 1EJIbIO MTOJTYUYEHHUSI TOCTOBEPHBIX BBIBOIOB;

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

OCO3HAHUE IIEHHOCTH HAYYHON JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MIPOCKTHYIO U HCCIIEIOBATEIbCKYIO ACSITENHbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



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

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAYuMble M1 (OPMUPOBAHMUS MHPOBO33PEHUS OOYyUarOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYYHbIE TOHITHS, OTpPaKArOIINe
[EJOCTHOCTh HAYYHOM KapTUHBI MHUpPA U CHeNu(UKy METOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCClieloBaHue,  HAONIOJeHHe,  HW3MEpPEHHe, HOKCIEPUMEHT H  JPYrux),
yHUBEpCAJIIbHbIC Yy4eOHbIe JeWcTBUsS (TI0O3HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PErYJISTUBHBIE), o0ecreunBaroIme (dopmHpoBaHue (yHKLIMOHAIBHOM
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOYyYaoIIMUXCS, CIOCOOHOCTh
o0yuarouuxcs UCII0JIb30BaTh OCBOEHHbIE MEXIUCLIUIUTMHAPHBIE,

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

MeranpenMeTHbIC PE3yJIbTaThl OCBOCHHS TMPOTPAMMBI CPEAHETrO OOIIEero
00pa30BaHuUs TOJKHBI OTPaXKaTh:

OsBnajenue YHHMBepPCAJIbLHBIMH yueOHBIMU MO3HABATEIbHBIMH
AeCTBUAMM:

1) 6a30BbI€e JIOTHYECKHUE IeHCTBHA:

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

UCIIOJIb30BaTh INMPH OCBOCHWU 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHUS
(aHayM3a, CUHTE3a, CpaBHEHUS, KilacCupuKaIuy, 0000IIEeH s ), PACKPbIBATH CMBICT
OMOJIOTUYECKUX TOHATUM (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATH
CBSI3M C IPYTUMU TTOHSITUSIMHA);

OTIpeAeNATh 1ETU JeATEIbHOCTH, 3aJaBas TMapaMeTpbl W KPUTEPUH HUX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIbHOCTHU C MOCTABIIEHHBIMU LENSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBsICHEHUSI (DAKTOB W SIBJICHHI
YKUBOU NIPUPOJIBL;

CTPOUTH JIOTMYECKHE PACCYXACHUS (MHIYKTUBHBIC, JCAyKTUBHBIC, IIO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKIFOUCHUS;

IPUMEHSTh CXEMHO-MOJICITLHBIE cCpencTtBa IS TPEICTaBIICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOUIEHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaKK€  TMPOTHUBOPEYMH  Pa3HOrO0  poOJia,  BBIABICHHBIX B Pa3JIMYHBIX
UH(POPMAIIMOHHBIX HCTOYHUKAX;

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

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

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

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE eHCTBUA:

BJIAJI€Th HABBIKAMH Y4E€OHO-HUCCIEA0BATENBCKON U TPOEKTHOM ESITEIIbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/IOB PEUICHUS IPAKTUYECKUX 3aa4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €ro HWHTEpHpeTalud, NpeoO0pa3oBaHUI0O M NPHUMEHEHUI0 B Y4e€OHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUE€OHBIX U COLIUAIbHBIX IPOEKTOB;

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

CTaBUTh M (OpMyaupoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHON
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUsl, HaXOAWTh apryMEHThl IS JI0Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPhl U KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATH IIOJYYCHHBIE B XOJE PEIICHWs 3aJadd  PE3yJbTaThl,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLEHKY HOBBIM CUTYyalUsIM, OLIECHUBATh IPUOOPETEHHBIH OIBIT;

OCYILIECTBIISATh LEJICHAIIPABICHHBIN MOUCK MEpPEHOCa CPEACTB M CIOCOOOB
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

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

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTeill;

BBIIBUTaTh HOBBIE UJEH, MPEIIaraTb OPUTrMHAIbHBIE MOAXOJbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpMAIUH (TEKCTe y4EOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpPaBOYHUKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbIX, B lHTepHeTe), aHamM3upoBaTh



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

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TOUCKE U
otOope Ouonornueckoi MHGOpMaLMK, HEOOXOIUMOM JJIsl BBIMTOJIHEHUS] YYEOHBIX
3ajady;

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

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
Oouonornyeckor uHpopmaruu (cxembl, Tpaduku, TUarpaMmsbl, TaOIUIIbI, PUCYHKH
" pyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouosjornyeckod HHPOpMalMe: MNPUMEHATh XHUMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKHUE 3HAKM U CUMBOJIBI, (HOpMYJbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCTONB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIaJ€Th  HABbIKAMM  pACIO3HABAaHUS M 3alUTHl  WHGOpMAaINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BeeX cepax >KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTE WJIM JUCKYCCHUU TO CYIIECTBY OOCYX/IaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCKI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoi
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
Janora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHWS, MOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS U B3aUMOJIEHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBISATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYAJILHOM
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000OCHOBBIBATh HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEIICHUN yueOHOM 3a1a4u;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJJIEKTHBA,



NpPUHUMATh  II€JIM  COBMECTHOM  JCSATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPJAMHUPOBATh JEUCTBUS MO €€ JIOCTMKEHUIO: COCTaBIIATh IUIAH JEHUCTBUH,
pacmpeneisTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh PE3YJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJAJa M KaXJIOr0 y4YacTHUKA KOMaHJIbl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

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

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TOBEACHHE B Pa3IUYHBIX
CUTYaIMSIX, TPOSBIISTH TBOPYECTBO U BOOOpaKEHNE, ObITh NHUIIUATUBHBIM.

OBiaeHNe YHMBEPCAJIbHBIMY PEryJSTUBHBIMHU AeHCTBUSIMH:

1) camoopraHu3anmsi:

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

BEIOMpAaTh HAa OCHOBE OWOJOTWYECKHX 3HAHUW II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIIBHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIEC 3a/lauu B 00pa30BaTEIbHOU
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEATIOUTCHHUIH;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuupsTh paMKu y4eOHOI0 MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHU;

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

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DPYAMUIMHA B
pa3HbIX 00JIaCTAX 3HAHUM, TMOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BIIQJIETh  HABBIKAMU  TMO3HABATEIbHON  pediiekcMu Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUM UM MBICIUTEIBHBIX TMPOIECCOB, HX PpPE3yJbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PeQUIEKCUU Il OLEHKU CUTYallMH, BbIOOpa
BEPHOI'O PELICHUS,

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHWKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEeATEIBbHOCTH;

3) npuHsTHE CeOsl M APYTHUX:

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 MHUP € IO3ULMU APYTOro YEIOBeKa.

NPEJAMETHBIE PE3YJIBTATBI

[Ipeamernsie pe3ynbrarbl ocBoeHUs nporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOObI IEHCTBUI 10 OCBOEHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUW, BUJBI JIESITEIBHOCTH IO MOJYYEHUIO HOBOI'O 3HAHMS U
NPUMEHEHUIO 3HAHUM B PA3IMUHBIX y4E€OHBIX CHUTyalUsiX, a TAKK€ B PEaJIbHbIX
KU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme mnpenMerHbie
pe3yNbTaThI MPEICTaBICHBI M0 TOAAM 00yUYEHHUSL.

[IpenmeTHble pe3ysbTaThl OCBOECHHS ydueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTUU B CHCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHUpPOBAHHHM COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOM KAPTHHBI MUpPa M HAy4YHOIO MHMPOBO33PEHHs, O BKJIAJAE POCCUHCKUX M
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA JJIsSl PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBaTh COJEp)KaHWE OUONOTHYECKUX TEPMUHOB U TOHSATHUH:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (OOMEH BEIIECTB W MpeBpalicHue
SHEPruMr), FOMEOCTa3 (caMoperyJssius), YpOBHEBasi OpraHu3alus KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOAYKIUS), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JIorMa MOJIEKYJsipHOM Ouonoruun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTO0Opasusi u
MPOUCXOXKIACHUS KyIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensith rpaHULbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OUOJIOTUU: HAOIIOICHUE U
OIMCAHNE XKUBBIX CUCTEM, IIPOLIECCOB M SBJICHWM, OpPraHU3alus U IIPOBEACHUE
OMOJOTMYECKOrO0  3KCHEPUMEHTA,  BBIABMKEHUE  THMIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXJY HCCIEIyEeMbIMH BeJIMYMHAMHU, OOBSCHEHHE IMOJTYYEHHBIX



pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHITHH, TEOPUM U 3aKOHOB, YMEHHE
JienaTh BBIBOJbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIACIATH CYIECTBEHHbBIE IPU3HAKU BHPYCOB, KJIETOK IPOKAPUOT U
9YKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
POLIECCOB: OOMEHa BELIECTB U MPEBpALICHUS] YHEPIrUU B KIETKe, (POTOCHHTE3A,
IUITACTUYECKOr0 M DJHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meilo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUMBHUIYaJbHOI'O Pa3BUTUSI OpraHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHATH MOTYYEHHbIE 3HAHUS JJI1 OOBSCHEHUS OMOIOrMYECKUX
IIPOLIECCOB U SIBIICHUU, JJIS1 NPUHATUSA NPAKTUYECKUX PELICHUU B MOBCEIHEBHOU
KU3HA C LEIbI0 oOecnedyeHus Oe30IacHOCTH CBOErO 370pOBbSI M 30POBBSA
OKpPYXaIOILUX JI0AeH, COOMI0IEHNs HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpelle, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHXKEHHM
COBPEMEHHOU ounonoruu U OMOTEXHOJOTUIM M1 PalMOHAIBHOTO
IPHUPOIOIIOIb30BAHUS;

YMEHUE peniaTb 3JE€MEHTapHble TE€HETMYECKHME 3aJaud Ha MOHO- U
TUTHOPUAHOE CKpElIMBaHWE, CIICTUICHHOE HACIeJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPHJIHOTO CKpEIIMBaHUs ISl MPEICKAa3aHUsl HACJENOBaHUS MPU3HAKOB Y
OpraHU3MOB;

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

yMEHHE KPUTUYECKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTUYECKOIO  COJAEPKAaHMsI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBAa MAacCOBOM MHPOpPMALIMU, HAYYHO-TIOMYJISPHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTHUH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBbIC IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast GMOJIOrMYECKyI0 UH(POPMAILMIO U3 HECKOJbKUX HMCTOYHUKOB, IPAMOTHO
UCIIOJIb30BaTh OHATUIHBIN amnmapaT OMOJIOTHH.

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

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHpPOBAaHMM COBPEMEHHOH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa U HAYYHOTO MHPOBO33PEHHUSA, O BKJIAJE€ POCCUHUCKHUX H
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOTWMH, (PYHKUMOHAIBHOU
I'PAaMOTHOCTH Y€JI0BEKA JIJIs PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKphIBaTh COJIEp)KaHWE OUOJIOTMYECKUX TEPMHUHOB M MOHSITHUMA:
BUJ, TOMYJISALUS, TeHO(OH/I, SBOIIOIMS, IBIXKYIIKE CUiIbl ((DaKTOpbI) 3BOJIIOLNUHY,
PUCIIOCOOJIEHHOCTh OPraHMW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,



HKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, LENd MUTaHus,
AKOJIOTHYECKas upamua, OMoreoleHos, onocdepa;

yMEHHE WH3/IaraThb OHOJOrMYEecKHe Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3aponpiieBoro cxoactBa K. M. Bapa, depenoBaHusi riaBHBIX HaIpaBICHUN U
nyreit sBomonuu A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepnaackoro),
OMpPENIENATh I'PAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

yMEHHE BIAJE€Th METOJAMU HAYYHOTO MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U MNpOBEACHUE
OMOJIOTMYECKOr0  HKCIIEPUMEHTa,  BBIABI)KEHHWE  TUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAyEMbIMH BEJIMYMHAMHU, OOBSCHEHHE IOIYYEHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpPUA M 3aKOHOB, YMEHHUE
JIeJIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIIEATh CYIIECTBEHHbIC MPHU3HAKU CTPOCHUS OHOJIOTMYECKHUX
OOBEKTOB: BHJOB, MONYJALMA, NIPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH IMpPOLIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUS, MPUCITIOCOOIEHHOCTH
OpPraHHU3MOB, JIEHCTBUS SKOJIOIMUECKHX (DaKTOPOB Ha OpraHM3Mbl, IEepeHoca
BEUIECTB M IOTOKAa HYHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX W3MEHEHHH B
AKOCHCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEUIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

yMEHUE TPUMEHSATH MOTYyYEHHBbIC 3HAHUS I OOBSCHEHUS OWOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOMU
KU3HU C LEJIbl0 obecneyeHusi Oe30MacHOCTH CBOErO 370pOBbS M 370POBBS
OKpPYXaIOIIUX JII0eH, COOMI0IEHHsT HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON Cpeae, MOHMMAaHHE HEOOXOJUMOCTU HCIOIb30BaHUS JTOCTHKEHHIM
COBPEMEHHOW OMOJIOTMH JIJIs1 PALIMOHAJILHOI O IPUPOI0II0Ib30BAHNUS;

yMEHHUE pelIaTh 3JeMEHTapHble OMOIOrHYeCKUe 3aa4M, COCTABISITH CXEMBI
MepeHoca BEIECTB U SHEPTUU B IKOCHUCTEMaXx (IIeTH MUTAHMUS);

YMEHHUE BBITIONHATH JTAOOPATOPHBIE W TPAKTUYECKHE PabOTHI, COOIIOAATH
npaBuiia mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HUHQPOPMALIUIO
OMOJIOTMYECKOT0  COJEP)KaHMSA, BKJIIOYAIONIIYI0 IICEBJOHAYYHbIE 3HAaHUSA W3
pa3IMYHBIX UCTOYHUKOB (CpPEACTBAa MAacCOBOW MH(POpMALMU, HAYYHO-TIOMYJISIPHBIE
Marepuasbl),  paccMaTpuBaTh  IJI0OAdbHBIE  DKOJIOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHMCBMEHHBIE U YCTHBIE COOOIIEHUS,
0000m1asi OMOIOrNYecKy0 MH(OpPMAIMIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUIHBIN anmnapaT OMOJIOTUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HauMmenoBanue pa3aesioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnuyeckue (upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
bu6mmoreka [JOK
1 brosorus kax Hayka 2 05 https://m.edso00.ru/7f41c292
2 JKuBble CHCTEMBI U X OpPraHU3aLHs 1 bubmmorexa [OK
p 1 https://m.edsoo.ru/7f41c292
. bubnuotexa [JOK
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 1 htts://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 HKU3HEAIEATENBHOCTS KIETKH 6 https://m.edso00.ru/7f41c292
5 Pa3zMHOkeHNE 1 HHANBUAYaTbHOE Pa3BUTHE 5 1 bu6mmoreka [JOK
OpraHU3MOB https://m.edso0.ru/7f41c292
5 HacnencTBeHHOCTH U H3MEHUUBOCTD 8 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 Bbu6mmoreka [JOK
OHMOTEXHOJIOTHU https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
8 Peseproe Bpems ! https://m.edso00.ru/7f41c292
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 DJIeKTPOHHBIE
HanmeHoBaHue pa3/iesioB M TeM uudpoBbie
Ne n/m P Konrpoabubie | IIpakruyeckue (1upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThbI
pecypchl
bu6mmoreka [IOK
1 1
IBOMIOUHOKKAs GHONOTHS d https://m.edsoo.ru/7f41cc74
5 BO3HUKHOBEHHME U pa3BUTHE KU3HU HA 9 05 bubnnoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuoreka [IOK
3 Oprai3Mbl i OKpYIOLas cpesa > 1 https://m.edsoo.ru/7f4lcc74
bubmuorexa [IOK
4 Coo011ecTBa 1 9KOJIOTHIECKHE CUCTEMBI 9 httos://m.edsoo.ru/7f41ccTA
bubmuorexa [IOK
> Peseparioe Bpems 2 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
KosnyecTBo yacoB JIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero H3yuyeHusi =~ o0pa3oBaTesIbHbIE
padoTsI padoThbI
pecypchl
bubmuorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bl TO3HAHUS KUBOUW MPHUPOIBI.
[IpaxTrueckas padora Ne 1
2 «Mcnonp3oBaHre pa3IMIHBIX 1 0.5 brbmmorexa LIOK
P ' https://m.eds00.ru/863e6122
METOJOB MPU U3yYEHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornyueckne cucTeMsl, TPOLIECCHI 1 bubnunorexa LIOK
U UX U3YYCHHE https://m.eds00.ru/863e6564
4 XuUMHYECKUN cOCTaB KJieTkU. Boaa u 1 but6mmoreka [IOK
MHHEPAIbHBIE COJIU https://m.edso0.ru/863e674e
butmmoreka [IOK
5 b .C 0 1
CITKH. LOCTAB | CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
6 pabota Ne 1 «3yuyeHue 1 05 bubnnorexa [IOK
KaTAIUTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMHJIa3bl
WM KaTajiasbl)»
b K
7 YraeBopl. JIunuasl 1 nommorexa O

https://m.edso00.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

bu6nmorexa LIOK

8 Hyxentosbie kuciosl. AT® https://m.edso0.ru/863e6d5c
9 Hcropust u MeTObI U3ydEHUS bub6imorexa [IOK
kietku. Knerounas reopus https://m.edso0.ru/863e6e88
10 KreTka Kak 1enocTHast )KuBast
cucreMa
CrpoeHue 3yKapuOTHIECKON KIETKH.
JlaboparopHas 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¢
TOTOBBIX MUKpOIIperapaTax u ux
OTIMCAHUE)»
bubmuorexa [IOK
12 OOMEH BemeCTB WM MCTa00HM3M https://m.edso0.ru/863e766¢
but6mmoreka [IOK
13 Potocmrres. XemocHnres https://m.eds00.ru/863e7c98
. bubmuorexa [IOK
14 JnepreTiieckuii 0bmen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN KUK KIETKU. [lenenue
KiIeTku. Muto3. Jlaboparopras Bu6morexa [IOK
15 pabora Ne 3 «Habmronenne Muro3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEeIlKa JTyKa Ha
TOTOBBIX MUKpPOIpernapaTax»
buocunres 6enka. Peakius bubmuorexa [IOK
16
MaTpUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bubnmnoreka [JOK
17 Tpancasumt — 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

bubmmoreka [IOK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJTOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
91 JlaboparopHuas pabota Ne 4 05 bu6muoteka [IOK
«3yueHne CTpOeHUS MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»
29 NupuBuayansHOE pa3BUTHE bu6muoteka [IOK
OpraHu3MoOB https://m.eds00.ru/863e8436
93 I'enetuka — Hayka o bubmmorexa LIOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTU HACIEAOBaHUS
24 MpU3HAKOB. MOHOTHOpUIHOE bubmmorexa [IOK
P ' pu https://m.edso00.ru/863e8878
CKpEIIUBaHNE
UrHOpUAHOE CKpelllMBaHue. 3aKOH
25 fe3a3ninfaoro Hef)cnuel OBaHHUS brbamorexa [OK
A https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuerniieHHOE HaclIeOBaHHe
npu3HakoB. JlabopaTtopHas pabora
Ne 5 «M3ydyenue pe3yabpTaToB bubnmnoreka [JOK
26 0.5
MOHOTHOPUIHOTO ¥ JUTUOPUIHOTO https://m.eds00.ru/863e8c60
CKpELUBaHUA y Ap030(HIIbl HA
TOTOBBIX MUKpPOIpenapaTax»
27 T'enernka nmona. HacienoBanue bu6nmoreka 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 bu6muoteka [IOK
28 . 1 0.5
MOIU(UKAITMOHHOW U3MEHYMBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHHE BApUAIIMOHHOTO psAJa U
BapUaLlMOHHON KPUBOM»
HacnencTBenHast '3BMEHYMBOCTD.
29 JlaGopatopHas pabota Ne 7. 1 05 bubnnorexa [IOK
«AHaIM3 MyTayi y Apo30Quibl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKpPOIIpErnapaTax»
bu6mmoreka [IOK
30 Petieriia enosexa 1 https://m.eds00.ru/863e8d78
PezepBHblil ypok. O600111€HNE 11O
31 teMme «HacnencrBeHHOCTE U 1
U3MEHYMBOCTH OPTraHU3MOBY
bubmuorexa [IOK
32 Cenekuus kak HayKa i Ipouece 1 https://m.eds00.ru/863e9214
33 MeToab! U TOCTHKEHUS CENEKIINU 1 bu6mmoreka LIOK
pacTeHUM U KUBOTHBIX https://m.edso0.ru/863e9214
34 buotexHosorust Kak oTpacib 1 bubnmnoreka [IOK
MIPOU3BOJCTBA https://m.eds00.ru/863e9336
OBIIEE 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 DJIeKTPOHHbBIE
Ne Hara undposbie
n/n Tema ypora Bcero Kontponpnpie  Ipakruteckue H3y4YeHusi ~ 00pa3zoBaTeJbHbIC
padoTbI padoThbI
pecypchbl
1 DBOJIONHS ¥ METOJIBI €€ N3yUCHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3ButTus NpeacTaBiIcHUN 1 bubnuorexa [IOK
00 3BOJIOIMH https://m.eds00.ru/863e9570
bu6nmorexa LIOK
3 Muipoososiors ! https://m.edso0.ru/863e9cle
[Momynsiust Kak 3JIeMeHTapHas
€MHMIIA BUJIA ¥ 3BOJIIOLMY.
4 JII:160pI;TopHI;51 pabota J]\T'e 1 1 0.5 brbmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OIOrHUECKOMY KPUTEPUIOH
5 JBrkyiue cuiibl (3JIeMEHTapHBIC 1 bubmuorexa [JOK
(bakTOpbI) IBOIIOLUU https://m.edsoo.ru/863e9da4
. bubnmorexa [IOK
6 EctectBennslit 0TO0p U ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLNN:
IpUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
IPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepa»
3 Hamnpasnenus u mytu 1 bubnnorexa [IOK

MaKpO3BOJJIOIHNH

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



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
https://m.edsoo.ru/863e9c1e

HeobOpatumocTs 3BOIIOIINN

Hcropust xu3Hu Ha 3eMiie U METObI

10 "
e€ U3y4eHUst
11 I'unore3sl MPOUCXOKIACHUS KUZHU bubmuoteka LIOK
Ha 3emie https://m.edso0.ru/863ea5a6
PazButue xu3HM Ha 3emMIie 1o 3paM U bubnnoreka [JOK
12
nepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIbl HBOJIOLHMU
PACTUTENHLHOTO U KUBOTHOTO MHpA.
[TpaxTuueckas pabora Ne 1 bubnmnoreka [JOK
13 0.5
«M3y4eHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTEKIIHSX
14 CoBpeMeHHas cuctema bubnmoreka [JOK
OpraHNYeCKOro MHUpa https://m.edsoo0.ru/863ea48e
15 DBOJIOIMS YeTIOBEKa (aHTPOIIOTEeHE3) bubamorera LOK
https://m.edsoo.ru/863eac2c
16 JBxymue cuiibl (haxTophl) bubmmoreka [JOK
aHTPONOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOINH
YeJIoBeKa
18 YenoBeueckue pachl U NPUPOIHbBIE bubnuorexa [IOK
aJanTanyy YejJoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600111eHIE TIO
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenbl 0OUTaHHS U YKOJIOTHYECKHUE bubnnorexa [IOK



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

bakTopsI

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

Abuotnyeckue (haKkTOpHI.
JlaboparopHnas pabota Ne 3.
«Mopdonorunueckre 0coOOEHHOCTH

. bubnuorexa [IOK
22 pacTeHUi U3 pa3HBIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopHas paboTa
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYCa)
bubnunorexa LIOK
23 Buoriieckie gakTopet https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
nomyssiud. [lpaktuueckas padora
24 Ne 2 «IToacuér mIoTHOCTH 0.5
MOMYJISAIMNA Pa3HBIX BUIOB
pacTeHui»
o5 Coo0rmiecTBa OpraHu3MoOB — bubnmnoreka [JOK
OHOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnnorexa [IOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEJIA YKOCUCTEMEI.
27 DKOJIOTUYECKUE TUPAMUJIBIL. bubmorexa IOK
N https://m.edsoo.ru/863eb5fa
CaoiicTBa 3kocucteM. CyKieccust
28 [TpupogHbIE SKOCHCTEMBI
29 AHTPOIIOTeHHBIC YKOCUCTEMBI
30 Buocdepa — rnobdanbHas bubnmorexa [IOK
JKOcUCTEMA 3eMIIU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmnoreka [JOK

o6unochepsl

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



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

32 YenoseuecTBo B Onochepe 3emiun 1
33 CocytiecTBoBaHUE TTPUPOIBI U 1 bubnnoreka [JOK
4yeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHelil ypok. O000IIEHIE TEMBI
34 «Co00111eCTBa U DKOJIOTHYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOI'PAMME



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










