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HOACHUTEJIBHASA 3AIIMCKA

[Ipn pa3paboTke mporpamMMmbl MO OWOIOTUH TEOPETHYECKYI0 OCHOBY s
OTpeeNieHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJEpPKAHUS Y4eOHOro Mpeamera
«buonorus» coctaBwiM: KoHUenryainbHble mnonoxeHus OIrocC COO o
B3aMMOOOYCIIOBIICHHOCTH ~ II€JIeH, COAEpX aHHUs, pe3ylIbTaTOB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIHX IENIX U
NPUHIMIAX, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit denepanuu, a TakKe TMOJIOKEHUS O
cnenuduke OMoIornuu, e€ 3HAUCHWU B MMO3HAHUH KUBOW MPUPOIBI U 00ECTICUCHUH
CYIIECTBOBAHHS YeIOBEUECKOro oOrnecTBa. CoryiacHO Ha3BaHHBIM TOJOXKCHHSIM,
oTpezieNieHbl OCHOBHBIC (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu [a€r NOpeNCTaBIECHUE O LENsAxX, 00 oOiei
cTparernd OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHS OOYYAIOUIUXCS CPEICTBAMU
yueOHoro mpeamera «buonorusi», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepkKaHUe, €ro CTPYKTYpy, pacmpelneieHue Io pasjeinam U Temaw,
PEKOMEHIyeMYI0 TIOCIEI0BATEIbHOCTh U3YUCHHsI yUeOHOr0 MaTrepuaia ¢ y4eéToM
MEXIPEJAMETHBIX ¥ BHYTPUIPEAMETHBIX CBS3€H, JOTMKH 00pa3oBaTENbHOTO
npoIiecca, BO3PaCTHBIX OCOOEHHOCTEH 00yUYarOITUXCS.

B nporpaMmvMe mo OuomoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4EOHO-IIO3HABATEIbHOU
JeSITeNbHOCTH/YI€OHBIX JEHCTBUI OOydYalolmUXCs MO OCBOCHHIO COJEpIKaHUS
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BBIH yPOBEHB) peain30BaH
NPUHIUIT TPEEMCTBEHHOCTH B HW3YYEHHWU OWONIOTWH, Onarojmapss 4emy B Hel
IPOCMATPUBAETCS HAMNpPaBICHHOCTh HAa pa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33pPEHUS, [IEHHOCTHBIX
OpPUEHTALINI JINYHOCTH, SKOJIOTHUECKOT0 MBIIIICHUS, IPEICTABICHUI O 310pOBOM
oOpasze Ku3HM U OEpPEKHBIM OTHOIICHHUEM K OKpYKAIoIeW MPUPOJHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpUH, a TaKkKe 3HaHUM O
CTPOCHHHM >KMBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOIIOTHH YAEIEeHO BHHUMAaHHE HCIIOIb30BAHUIO
MOJTYyYEHHBIX 3HAHUN B MTOBCEHEBHOM KU3HU ISl PEIICHUs MPUKIIAAHBIX 3a71a4, B
TOM 4HClie: NMPO(UIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUN YeIOBEKa, MEIUKO-
Te€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS IKOJIOTUYECKU
1eJIeCO00pa3HOro0 TIOBENEHUS B OKpYXKalIIed NPUPOJHOW Cpene, aHauu3a
BIIVSTHUSI XO3SIICTBEHHOW JIEATENHHOCTH YEIOBEKa Ha COCTOSIHHE MPHUPOIHBIX H
UCKYCCTBEHHBIX 9KOCUCTEM. Y CUJICHHE BHUMAaHMSI K IPUKJIAJHOW HAIPaBICHHOCTH
yuebHoro npeamera «buonorus» MpoIUKTOBAHO HEOOXOAMMOCTBIO OOecreueHus



YCJIOBUH JJI pelIeHrs OJHOM U3 aKTYyaJbHbBIX 3aJ]1a4 IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpass mpeanonaraer (GopmMupoBaHue y 0Oydarouuxcs
CIIOCOOHOCTH aJIaliTUPOBAThCS K M3MEHEHUSM JHUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QopMUpPOBAHHE y OOYYAIOIIMXCA MPEACTABICHUN O
HAyYHOU KapTHUHE MHpA, pacIupsieT U 0000IaeT 3HaHUS O KUBOHM mpupoje, €€
OTJINYUTEIBHBIX MPU3HAKaX — YPOBHEBOW OpPraHM3allMd W 3BOJIIOLMH, CO3HAET
yCJIOBUSL  JUJIs: TIO3HAHMS  3aKOHOB  JKMBOW  MpUPOABI, (OpMHUPOBAHUS
(GYHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 370POBOTO M 0Oe3o0macHoro obpasa
KU3HH, SKOJIOTMYECKOr0 MBIIUIEHUS, IEHHOCTHOTO OTHOILIEHUS K )KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEllIeHUs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpelHero  oOmero  oOpa3oBaHMs,  COLMAIU3AINU
oOyuaromuxcs. M3ydyenne Omonmorum obGecrednBaeT yCiaoBHs sl HOPMUPOBAHHS
WHTEJUIEKTYaIbHbIX, KOMMYHUKAIIMOHHBIX ¥ HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET MHTErpalii OUOJIOTHYECKUX 3HAHUHU C
MPEICTABIICHUAMH U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpadun. Ha3zBaHHbIE MOJIOXKEHUSI O MPEJHA3HAYEHUU Y4YEOHOro MpeameTa
«buonorus» COCTaBWIM OCHOBY IS OIpeAeieHuss IMOAX0/I0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHO0 B Iporpamme Io
OMOJIOTHH.

Ot160p conmepxkanusi yueOHoOro npenmera «buonorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBJIIEH C MO3UIUHA KYJIbTypOCOOOPa3HOTO TMOJXO0/a, B COOTBETCTBUU C
KOTOpPBIM OO0y4aromuecs JOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [JIS
dbopMupoBaHuss O0IIEH KyIbTYphI, ONPEACISIONIUE aJeKBaTHOE TIOBEICHHE
YelioBeKa B OKpYXKaloIleld MPUPOIHON cpejie, BOCTpEOOBaHHBIE B MOBCEIHEBHOU
KU3HU U MPAKTUYECKOM AesTenbHOCTH. Oco0oe MEeCTO B ATOM CHUCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIepKaHusl, KOTOPbIE CIY>KaT OCHOBOM 711 (popMUpOBaHUS
MPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTUHE MHpA U
[IEHHOCTHBIX  OpPUEHTAlMSIX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3alluu
OMOJIOTUYECKOro 00pa30BaHMS.

CTpyKTypUpOBaHUE COJAEpXKaHUs Y4eOHOro MmaTepuajia B NIpOrpaMme IIo
OMOJIOTUM OCYIIECTBICHO ¢ YYETOM TPHOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX KUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHU3allud U
ABOJIIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOLINUE COAEepKaTeNbHble TUHUM: «buonorus kak Hayka. MeTobl
HAy4yHOTO To3HaHUsY», «KieTka kak Ouomormueckas cucremay, «OpraHusM Kak



Ouosnornyeckas cucrema», «CucreMa M MHOrooOpasue OpraHMYecKOro MHpay,
«OBOITIOIMS KUBON MPUPOBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens usyuenus yueOHoro mpeamera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJIaJicHUE  OOy4YalolUMHUCS  3HAHUSIMU O  CTPYKTYpPHO-(DYHKIIMOHATHHOU
OpraHU3allMd KUBBIX CHCTEM pa3HOTO paHra MW MNPUOOpPETEHUE YMEHUM
UCIIOJIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JIEWCTBHM B OTHOIIEHWU OOBEKTOB
YKUBOM TPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeaMera «buonorusi» Ha 6a30BoM
ypOBHE 00€CTeUnBAETCS PEHICHUEM CIEYIOIUX 3a0a4:

OCBOCHHME OOYYAIOIIUMHUCS CUCTEMBbI 3HAHUN O OHOJOTUYECKUX TEOPUSX,
YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBWIAX, CIYKAIIUX OCHOBOU
U1 (GOpMUPOBAHUS TPEJCTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJIax HAyYHOT'O MO3HAHMSI, CTPOEHUH, MHOT0OOpa3unu U OCOOCHHOCTSX JKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHM3AIlMH, BBIIAIOIIMXCA OTKPBITUIAX U COBPEMEHHBIX
HCCIIEOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y o0OyYarolmMXCsl TMO3HABATENbHBIX, UHTEIJICKTYAJIbHBIX U
TBOPUECKHX CIIOCOOHOCTEN B MpoOIECCe aHaiW3a JaHHBIX O MYyTSIX pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M TMOJXOJOB K H3YYEHUIO KUBBIX CHCTEM
Pa3HOr0 YpOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydarommxcsa oOmed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUSI OKPYKAIOIIETO
MUpa JKUBOW MPHUPOABl HAa OCHOBAHWM 3HAHWUW U OIBITa, TOJTYYEHHBIX MPHU
U3Y4YEHUU OUOJIOTUY;

dbopmupoBaHue y oOOy4alwIMXCs YMEHHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUNW B MPAKTUYECKOW JESITEIbHOCTU YeNOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUSI YEIOBEKOM >KHUBOMU
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIFOCHUS STUUECKUX
HOPM IpH NPOBECHUN OMOIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAHHWE TICHHOCTH OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIIIIEHUS YPOBHS
AKOJIOTMYECKOMN KYyIbTYpbI, 1151 (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B TOBCETHEBHOM JKU3HU 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, SIBIISIETCSI 00S3aTE€NbHBIM yUE€OHBIM MPEAMETOM, BXOMISIINM B
COCTaB MpeaMEeTHOMN 00macTn «EcTecTBeHHO-HAYyUHBIE MPEIMETHI.



Jlnst uzyuenust Ouojaoru Ha 6a30BOM YPOBHE CpEIHEr0 o0IIero 00pa3oBaHuUsl
orBoauTCs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Henemro).



COILEPKAHUE OBYYEHUA
10 KIIACC

Tema 1. Buosiorus Kak Hayka.

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

MeTo1bl T03HAHUS KUBOM IPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, Kiaccupukanus, MOJEIUPOBaHUE, CTaTUCTHUYEcKass o00paldoTka
JTAHHBIX ).

JdemoHcTpanum:

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

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «cnonp3oBaHME pa3IMYHBIX METOAOB IpHU
U3YYCHUH OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUsA.

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

CaolicTBa OMOCHCTEM U UX pazHOOOpasue. YPOBHU OpraHU3aAINN OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NONYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHiT), Onoc(epHBI.

JdeMoHCcTpanuu:

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

O6opynoBanue: moaenb Mojekyibl JITHK.

Tema 3. XumMnuecKknii COCTaB U CTPOEHUE KJIETKH.

XUMHAYECKAN COCTAB KIETKU. XHWMHUYECKUE 3SIJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

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

benku. CoctaB u crpoeHre O€TKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnunmbie 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (TIepBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHAsL CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
GbyHKIIUN OENKOB.



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

VYraeBoabl: MoHOcaxapuabl  (TJOko3a, pubo3a U JA€30KCUproO03a),
nucaxapuabl  (caxapos3a, JiakTo3a) M ToJiMcaxapuibl  (Kpaxmaj, TJIUKOTEH,
LeJUT0103a). bruonornyeckue QyHKIMK yIiE€BOIOB.

Jlumuael:  Tpurnunepunsl, Gochomunuap, crepouabl. [ uapodHUIBHO-
ruapopoOHble cBoiicTBa. buonornyeckue ¢ynkuuu sunuaoB. CpaBHEHUE
yIJEBO/IOB, OENKOB U JIMIHUJIOB KAK UCTOYHUKOB 3HEPTUU.

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

[utonorus — Hayka o kierke. Kierounas teopus — npuMep B3auMOAEHCTBUS
uzeil 1 pakToB B HAYYHOM MO3HAHUHU. MeTO/Ibl U3YUEHUS KIIETKH.

Kierka kak wnenoctHas »kuBass cuctema. OOmme NpHU3HAKA KIETOK:
3aMKHyTas HapyXHas memOpana, monekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a Oernka.

Tunbl KJeTok: 3ykapuoTHyeckas W mpokapuoruyeckas. OcobOeHHOCTH
CTpOEHHUsI MpoKapuoThyecKkor kieTku. Kiierounas crenka Oaktepuii. CtpoeHHe
AYKAPUOTUYECKON KIETKU. OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IPUOHON KJICTKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
¢yskuuu. [Tnazmarnyeckas memOpana, €€ ceoiictBa U pyHkuuu. [{utornnasma u eé
opranousipl. OpHoMemOpanHbie opraHouabl kietku: OIIC, ammapat [Nombmxw,
au30coMbl. [TonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MUTOXOHAPWUM, IUIACTHUJIBI.
[Tpoucxoxnenne MUTOXOHApPUM u TacTua. Bunel muactun. HememOpannbie
OpraHOMJIbl KJETKHA: pUOOCOMBI, KJIETOYHBIM UEHTP, LEHTPUOJIH, PECHUYKH,
KryTuku. OyHKIUHA OpraHOMI0B KJIETKU. BKitoueHus.

SAnpo — perynsaropublii 1eHTp KieTku. CTpoeHue sfpa: sjuepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnoOpT BEIMIECTB B KIIETKE.

JlemoHcTpanum:

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

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

Tabmuier u cxemsl: «llepuoanyueckass TabnuIla XUMHUYECKUX DIIEMEHTOBY,
«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 KIETKW», «CTpoeHHEe MPOKAPUOTUYECKON KIETKHUY,
«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 OAaKTEpHil 1MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax U HX
OTHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa00IM3M. ACCUMUIISALNS (TUTACTUYCCKUM OOMEH) U
TACCUMUIISAIMSA (PHEPreTUUYEeCKU OOMEH) — JBE€ CTOPOHBI €IMHOrOo IIpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W AHEPIMU B MOHUMAHUU
MeTabonau3ma.

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

®orocunTe3. CBeroBas u TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dorocunTeza. IpdexkTuBHOCTH (PoTOCUHTE3a. 3HAUCHHE (POTOCHUHTE3A JJISl KUZHU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
NPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

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

DHepreTruueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BBIJCICHHUE U
AKKyMYyJIHDOBAHME DJHEPruuM B KIETKE. OTallbl JSHEPreTHYecKoro oOMeHa.
I'muxonus. bpoxkenwe u ero Buabl. KuUCIOpOIHOE OKHCIEHUE, WU KJIETOYHOE
JIbIXaHHE. OxucauTenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHopmamus u JHK.
Peanuzanust reHerudeckoil uH@opManuu B KIETKE. | €HETHYECKMU KOA U €ro
cBorictBa. Tpanckpuniusa — maTpuusblii cuaTe3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Ortambl TpaHchsuuu. KommpoBanue amMuHOKUCIOT. Pomb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie dhopmbl xku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS ¢ OJKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — BozOyaurens CIIM/a.



OOpaTHass ~ TpaHCKpHIIIMs, peBepTaza W  uWHTerpasa. lIpodunaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUI.

JdeMoHcTpanuu:

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

Tabmuipl 1 cxembl: «Tunel nmutanusy, «Mertadonuzm», «MUTOXOHAPUSIY,
«IHepreTudeckrii oOMeH», «Xioporacty, «Porocuntesn, «Ctpoenune JJHK»,
«Ctpoenre U PyHKITMOHHpPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTuuecKuil Komy,
«Bupycer», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nuki Bupyca CIIN/da,
6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne IHK um Tpanckpumimsy,
«buocunre3 6enkay, «CTpoeHue KIEeTKN», Mojielb 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.
[lutonornueckue OCHOBBI PA3MHOXKEHHMSI W  HWHIAWMBHUIYAJbHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

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

[Iporpammupyemast rubenb KIETKU — arorTo3.

DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U TmosioBoe. Bumbl 6ecmnonoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAHHWE OJHO- M MHOI'OKJIETOYHBIX,
CIOpooOpa3oBaHKe, BETeTaTUBHOE pa3MHOXeHHe. VIcKkyccTBeHHOE KIOHHpPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE JJIs1 CENEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meiio3. Cragun meiio3a. Ilpomeccsl, mpoucxondiiue Ha CTagusix Merosa.
IToBenenue xpomocom B Meino3e. Kpoccunrorep. buonorudeckuid CMbICT H
3HaYeHUE 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 CTpPOCHMS SUIEKIETOK U crepmaTo3onnoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtarnbl YMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJsieHne, racTpyisnus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPSAMOE, HENpsAMoe (JIu4uHOYHOE). BiusiHue



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

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

JdeMoHCcTpanuu:

Tabnmuuet u cxembl: «DOpMBI Pa3MHOKEHHUS OPraHU3MOBY», «/[BoiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAaCTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knerounwii nmukin», «Pemnukanus JHK», «Mwuto3»,
«Menosy, «lIpssmMoe n HenpsMoe pa3BuThue», «l'aMeTorene3 y MIEKOIUTAOINX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOI, MUKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOMUTAOUIEro», «SliuekneTrka miekonurarouiero», «Kapuoknues B KieTkax
KOpElIKa JyKa», MarHuTHas MOJEb-allUIuKanuus «JleneHue KIEeTKW», MOJEIb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

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

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

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuky. Pones nuronornu
U HSMOPHUOJIOTMM B CTAHOBIICHUM TE€HETUKHU. BKiall poCCHUUCKUX M 3apyOeKHBIX
YU4€HBIX B pa3BUTHE TE€HETUKU. MeTonbl TEeHETUKH (TUOPHUIO0IOTHYECKUH,
[IUTOTEHETUYECKUNA, MOJICKYJISIPHO-TeHeTUYeCKHil). (OCHOBHBIE T'€HETHYECKHE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCIOJBb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, ycTaHOBJIEHHbIE . Mennenem.
MonorubpugHoe CKpeuBaHue. 3aKOH €JAUHO-00pa3usi THOPUIOB TMEPBOTO
nokonenus. IlpaBuno AOMUHUpOBaHUA. 3aKOH pPacCUICIUIEHUS MPHU3HAKOB.
['mnoresa yucrorsl ramer. 11onHOE M HEMOIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpellvBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJedOBaHUSA
npu3HakoB.  lluToreHernyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUS.
AHanuzupyoniee ckpenmBanue. Vcnoiap30BaHnue aHATM3UPYIOLIET0 CKPEMBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnieHHoe HacineaoBaHue npu3HakoB. Pabora T. Moprana 1o
CLEIJIEHHOMY HacJeOBaHUIO T€HOB. HapyllleHue cuersieHust reHOB B pe3yJbTaTe
KPOCCUHI'OBEpA.

XpoMOCOMHas TEOpHUsI HACJIEACTBEHHOCTH. | €HeTUYEeCKHUE KapThI.



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

N3menunBOCTh. BB ”3MEHYMBOCTH: HEHACTIECICTBEHHAS W HACIIECTBEHHAS.
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 MOAUGPUKAIIMOHHON U3MEHUYHNBOCTH.

HacnencrBennasi, uiad TreHOTUIIMYECKas, HM3MEHUYHUBOCTh. KoMOWHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
W3MEHYMBOCTU. MyTarmoHHast ”3MEeHUYMBOCTh. Kiaccudukaiys MmyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa U NMpuunHbl MyTaluuil. MyTareHHble (aKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETUKH
YeJI0BEeKa: TCHCAIOTHYCCKUM, OTM3HEIOBRIN, IUTOrCHETHUCCKUM, OMOXUMHUYCCKHIMA,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHNUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILBIO
[II1P-amamm3a. HacneacTtBennnle 3a00jIcBaHMS dYeJIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEACTBEHHOM MpPEeapacnoioxKEHHOCThIO, XPOMOCOMHbBIE OOJIe3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKU U JICUCHUS T€HETHUYECKHUX
0osne3Held. MenuKO-reHEeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUYEHHUE MEAUIIMHCKON
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETHYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

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

Tabmumet u cxeMbl:  «MOHOrMOpHUIIHOE  CKpelIMBaHUE U €ro
LIUTOT€HETUYECKAS] OCHOBa», «3aKOH PACIICIUICHUS W €ro LUTOreHeThYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  ramer», «/urubpuagHoe  CKpelluBaHUE,
«{uTomorudyeckue OCHOBBI JTUTUOPUIHOTO CKpELIUBAHUAY, «Meiio3y,
«B3zauMopeicTBre aUIeNbHBIX T'EHOB», «l'€HeTMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U YeENIOBEKa», «l'eHeTuka moiyia», «3aKOHOMEPHOCTH HAacleIOBaHUs,
CLUEIUIEHHOTO C mnoJioM», «KapuoTumbl 4YenoBeka H KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukainmonHass U3MEeHYUBOCThY, «HacnemoBaHnue pesyc-
daktopay, «I'eneTuka rpymni KpoBuy», «MyTallmoHHasi K3MEHYHUBOCTH.

OO6opynoBanue: Mojaenu-anuiMKanmuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexkpéct



XpOMOCOM», MHUKPOCKON U MuKporpenapat «Jlpozoduna» (HOpMa, MyTaluu
(GbOpMBI KPBUILEB U OKPACKH TeNa), repOapuit «I opox moCceBHOM.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

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

JlaGopartopnas padora Ne 6. «M3yyenrne MoaudUKAIIMOHHOW U3MEHUUBOCTH,
MIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHOW KPUBOM.

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

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

Tema 7. Ceniekuust opranusmMoB. OCHOBbI O0MOTEXHOJIOTHH.

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

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBIM U MHAMBUIYAIbHBIA OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIlEHKAa SKCcTepbepa. bIM3KOpoICTBEHHOE
ckpemuBanue — UHOpuAMHT. Yucras nuaus. CKpelMBaHUE YUCTBIX JIUHUU.
I'ereposuc, wiu rudpuanas cuia. HepoacTBeHHOE CKpEIIMBAHUE — ayTOPHUIAMHT.
Otrnanénnas rtulOpuauzauus U e€ ycnexu. VCKycCTBEHHBbIM MyTareHe3 W
NOJIyYEHUE TOJUIUIONAOB. JIOCTHUKEHHUSI CEeNEeKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHUs. ITarbl
co3ganusi pexkomOunantHod JIHK wu Tpancrennsix opranusmon. Kierounas
uHxeHepus. Kiierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KnonupoBanue BBICOKOIIPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

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

IToprpersr: H. 1. BaBwios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabmuuel u cxembl: kKapra «lleHTpbl NPOUCXOXKIEHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil», «[1opo/ibl TOMAITHUX KUBOTHBIX», «COpTa KYyJIbTYPHBIX
pacrenunity, «Otnanéunas rudpuauzamnusy», «Padorsl akanemuka M. @. Banosay,
«[omumnougus», «OObeKThl OHOTEXHONOTUMY, «KIleTOuHbIE KYJIBTYpbl H
KJIOHHpOBaHue», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOM).

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



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

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

11 KIIACC

Tema 1. JBoIrOIMOHHASE OMOJIOTHS.

[Ipennoceulku BO3HUKHOBEHUSI HBOJIOLMOHHOM TEOPUU. DBOJIFOLUOHHAS
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.
buoreorpadudeckue: cxoncTBo u pazaunune GayH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJICTBA W Pa3IMuusi 3MOPHUOHOB pa3HBIX BHUJIOB
N03BOHOUYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTHYHbBIE, aHAJOTUYHbIE,
pYIUMEHTAapHBIE OpTaHbl, aTaBU3Mbl. MOJEKyJIIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX NyTed y BCeX
OpraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuHa. IIpennocbuiku BO3HUKHOBEHUS
JapBUHU3MA. J[BIDKYIIME CHUJIBI 3BOMIONMHU BHIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAsT U3MEHUYUBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN 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 M KOMOWHATHMBHAs M3MEHYMBOCTH. llomynsiiMoHHBIE BOJHBI M Jpeud
reHoB. M3051us 1 MUrpamnusi.

EctecTBennbiit or6op — HampaBistonuii  ¢dakrtop sBomonun. DopMbl
€CTECTBEHHOT 0 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yiabTaT 3Bodtouud. [Ipumepsr
MPUCTIOCOOJICHU Y OpraHu3MoB. ApoMopG03bl U UINO-a 1Al TALIUH.

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

MakposBomnonus. DopMbl  3BOJMIONUU:  (UIETUYECKasA, TUBEpPreHTHas,
KOHBEpreHTHasl, nmapasuienbHas. HeoOpaTuMocTh 3BONTIOIUY.

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

JdemoHcTpanum:



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

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

U3MEHUYUBOCTHY, «ApoMopdo3sl», «amoamanramum», «OOmas aereHepanusy,
«/IBmxymue cunbel 3Bomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopb0a 3a cymiecTBoBaHue», «IIprcroCOOJEHHOCTh OpPTaHU3MOBY,
«["eorpadmueckoe BUI000pa3zoBaHue», « IKOIOTHIECKOE BUI000pa30BAHUE.

OOopynoBaHHe: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPAaCKH,
HA0Op TUIOJIOB M CeMsiH, KoyuieKius «lIpumepsl 3alllUTHBIX TPUCTIOCOOJCHUM Yy
AKUBOTHBIX», Mojellb «OCHOBHBIE HAIPaBJICHUS 3BOJIOLMHY, 00BEMHAs MOJETh
«CTpoeHue ToJIOBHOIO MO3Tra TO3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, KouieKnus «DOpMBI COXPAaHHOCTH
VMCKOMAeMbIX JKMBOTHBIX W pacTeHHi», Moaenb ammiukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKpompenapaT «/pozoduna» (Hopma, myranuu HOpMbl KPBUIEEB U
OKpPACKH Tena).

JlabopaTopHble U IpaKkTH4YecKne padoThbl:

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

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

Tema 2. Bo3HMKHOBeHHME U Pa3BUTHE )KU3HHM Ha 3em.Ie.

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

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxeil. Apxeickas u
npotepo3orickas dpbl. [laneosoiickas spa u €€ Tepuoabl: KEeMOPHUUCKUM,
OpPJIOBUKCKHH, CUITYPUHUCKUN, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

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

KaiiHo301ickass 3pa u €€ mnepuoabl: MNAJICOTCHOBBIM, HEOICHOBBIN,
AHTPOITOT€HOBBIM.



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

Cuctema OpraHMYeCKOro Mupa Kak oOTpaxkeHue »3Boionud. (OCHOBHbBIC
CHUCTEMATHUYECKHE IPYIIbl OPraHU3MOB.

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

JBrwxymue  cuibl  (QakTopbl) — aHTPONOrEHe3a. Hacnencreennas
U3MEHYMBOCTh M  €CTeCTBEHHbIH o0TO00p. OOmecTBeHHBIH 00pa3 >KHU3HH,
U3TOTOBJIEHUE OPYJUN TPY/IA, MBIILJICHUE, PEYb.

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

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

JdeMoHcTpanuu:

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

Tabmunel U cxeMbl: «Bo3nmkHoBeHue CoJIHEUHOM cHCTEeMBI», «Pa3BurHe
opraHuyeckoro mupa», «PacturenpHass KieTka», <« KuBOTHas  KJIETKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHUCTeMa OpPraHUYECKOro MHpPay,
«CpaBHEHHE AaHATOMHUYECKHX YEPT CTPOCHUS YEIOBEKAa W YEIOBEKOOOPa3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJOTMUECKHX  HAXOJOK  TMPEIKOB
COBPEMEHHOI'0 4eNIOBEKa», «/lpeBHeimme mroam», «/IpeBHue mrogm», «Ilepsbie
COBPEMEHHBIE TI0IN», «HeroBeuecKue pachh».

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

JlaGopaTopHblie u nNpakTH4ecKue padorThl:

[Tpaktuueckas padora Ne 1. «/3yyeHue uCKOMaeMbIX OCTAaTKOB PACTCHHUM U
KUBOTHBIX B KOJUIEKIIMSIX.



DKcKypeust «IBONIONHUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WA KPAeBEIYECKUN MY3€i).

Tema 3. OpranusMbl U OKpPY:KaKOIIAs Cpeaa.

DKoJorus Kak Hayka. 3aJaud ¥ pa3Jienbl SKOJOrUH. MeToabl HIKOIOrMYeCKUX
UCCJIeIOBAaHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

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

Okonornyeckue (akropel. Krnaccupukamus 3SKOJOTMYECKUX (PaKTOPOB:
abuotnyeckue, OMOTHYECKHME M AaHTPOIOreHHble. JlelcTBHE HKOIOrMYEeCcKuX
(hakTOpOB Ha OPTraHU3MBI.

AOGuotnueckue (GakTOpbl: CBET, TEMIEPATypa, BIKHOCTh. DOTONEepruoau3m.
[Ipucnocobnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (DAKTOpOB.
buonoruyeckrue puTMBbI.

buotuueckue (bakTOopHI. Bunaer OMOTHYECKUX B3aNMOJENCTBUM:
KOHKYPEHITUS, XUIIMHIIECTBO, CMMOM03 1 ero (opmel. [lapasutusm, xoomeparus,
MyTyaau3M, KOMMEHCadu3M (KBapTHPAHCTBO, HaxJEOHHYECTBO). AMEHCAIN3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOJACHCTBUN ISl CYHIECTBOBAHUS
OpPTraHHU3MOB B MPUPOAHBIX COOOIIECTBAX.

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

JdeMoHcTpanuu:

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

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

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

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

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

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

Tema 4. Coo01IecTBa 1 IK0JOrHIeCKHe CHCTEMBI.

CooOmecTtBo opraHn3mMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUIOBasd,
npocTpaHCTBeHHasA, Tpoduueckas (muimeBas). Bunpbi-gomunantsl. CBsizu B
ouoneHose.

Dkonoruyeckre cucrtembl (3kocucTembl). lloHsiTue 00 »3KocucTeMe H
ouoreonenoze. @OYHKIIMOHAIbHbIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIIeCTB M MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (muiieBble) YpPOBHU JKOCUCTEMBI. [luileBble 1€MW U CETH.
OcHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MPOAYKIUS. ODKOJIOTHYECKHE
OUPAMUIbL:  TPOAYKUWH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOMYHMBOCTh, CAMOpEryJisiius, pazputue. Cykieccusl.

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

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

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

VYuenue B. U. Bepnanckoro o 6uocdepe. I'paHuiibl, cocTaB U CTPYKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢GyHkuuu. OcobeHHOCTH Ouochepbl Kak
rI100aIbHOM 9KOCHCTeMBbl. J[MHaMHueckoe paBHOBeCME W oOOpaTHas CBs3b B
ouocdepe.

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

YenoseuecTBO B Onochepe 3emiin. AHTPONOTeHHBIE U3MEHEHHs B Onocdepe.
['moGanbHbIE SKONTOTHYECKUE TPOOTIEMBI.

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

JlemoHcTpanum:

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

Tabmuier u cxemsl: «llumieBsie 1enm», «bHUOIEHO3: COCTAaB U CTPYKTypay,
«IIpupogueie coobmiectBay, «llemu nutaHus», «IKOJOrMUECKas MUPaAMUJIAY,
«buocdepa u yenoBek», «IKOcUCTEMA HTUPOKOIUCTBEHHOI'O Jiecay, « IKOCUCTEMA
XBoiiHOro neca», «buoneno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCHUCTBHUS Ha IpupoAy», «BaxHeilmne WUCTOYHUKH
3arps3HEHUS] BO3JyXa U TPYHTOBBIX BoA», «IlouBa — BakHEWIasi COCTABISAIONIAS
ounocheprr», «DakTopsl Aerpaganuu nouBy», «llapHukoBeliil s3pdexT», «DakTopbl
PaAMOAaKTUBHOTO 3arps3HeHuss Ouocdeprbr», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepojaa B ouochepe», «KpyroBopot azota B IpUpOAEH.

OO6opynoBanue: Mojenb-anmmaukanus «TunuyHble OHOLIEHO3bI», TepOapuii
«PacTurenbHbIe COOOIECTBAY, KOJUIEKIIUU «bHoleH03Y, «BpeauTenu BaXHEHITHX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pAcTEHUH U
KUBOTHBIX, PUHAJICKAIINE K Pa3HbIM SKOJOIMYECKUM TPYIIIaM OJHOr0 BHJA,



Kpacnas xuura Poccuiickoit ®@enepanuu, H300paxKeHUsi OXpaHIEMbIX BUJIOB
pPaCTEHUI U )KUBOTHBIX.

IINTAHUPYEMBIE  PE3VJIbTATBI OCBOEHMA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30OBOM VYPOBHE CPEJHEI'O  OBIIETO
OBPA30OBAHHMA

Cornacno ®I'OC COO, ycranaBnuBaloTca TpeOOBaHUS K pe3ylbTaTaM
OCBOCHHUS  OOYyYaloIMMHUCA TPOTpaMM  CpeaHero oOImero oOpa3oBaHUS:
JMYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIHMYHOCTHBIX PE3YyJAbTATOB OCBOEHUS MpeaMera «bHOIorus»
BBIJICJICHBI CJIEAYIONIUE COCTABJISIONINE: OCO3HAHNWE O0YUYaIOIMUMHUCST POCCUICKOMN
rPaXXJaHCKOM MIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENCNICHUIO, HajJuyue MOTHBAIIMM K OOy4YeHHMIO  OHOJIOTHH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUN JHMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAAUIMN pPa3BUTHS OHOIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIINXCSI PYKOBOJICTBOBAThCSI B CBOEH
JNEATENbHOCTH [EHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPHUCYIIUMH CHUCTEME
OMOJOTUYECKOrO0  O0pa3oBaHUs, HAIWYUE HSKOJOTHYECKOro TMPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh IIEJIM U CTPOUTD KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pE3ynbTATBI OCBOEHUS mpeamera «buonorus» mocTuraroTcs B
€IUHCTBE Y4YeOHOM U BOCMHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHUU C
TPAaJIULIMOHHBIMUA POCCUUCKUMU COLMOKYJIbTYPHBIMHU, HICTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWIAMU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TMpoIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, pPA3BUTHUA BHYTPECHHEH TMO3ULUHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M IIPABONOPSIAKY, YEJIOBEKY TPyZa U CTapLIEMy ITOKOJICHUIO,
B3aMMHOTO YBaKEHHUsS, OEPEKHOTO OTHOIICHHS K KYyJIbTYPHOMY HACICAUIO W
TpaJUuLMsIM MHOTOHAIIMOHAJIbHOrO Hapoaa Poccuiickon Penepanuu, Opupoie U
OKpY’KaIOLIEn cpeae.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS YyuyeOHoro mnpeaMera «buomorus»
JIOJKHBI OTPAKAaTh TOTOBHOCTh M CIIOCOOHOCTH O0YUYarOIIHUXCS PYKOBOICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHHUN, COOTBETCTBYIOLIUX
TPAJAUIIMOHHBIM I[EHHOCTSIM POCCHICKOr0o O0OIECTBa, PaCHIMPEHHE >KU3HEHHOTO
OMbITAa U ONbITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAITPABICHUU
BOCIIUTATEIbHON JAEATEIBHOCTH, B TOM YHUCJIE B YACTH:



1) rpa;ka1aHCKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaKk aKTUBHOT'O U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OO0S3aHHOCTEH, yBa)KEHUE
3aKOHA W NTPaBOMNOPSIIKA;

FOTOBHOCTb K COBMECTHOM TBOPUYECKOW JESITEIbHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4EeOHBIX W TO3HABATEIHHBIX 3a/1ad, BHITIOJHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€

YMEHHUE YUYUTHIBATH B CBOMX JEHUCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOAEH C pa3HbIMU YOCXKICHUSIMU, KYJbTYPHBIMU IIEHHOCTIMU U
COLIMAIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHbIX, T[O3HABATENIbHBIX M MCCIEAOBATENbCKUX 3a/a4, YBaKUTEIbLHOIO
OTHOILIIEHHSI K MHEHHUIO OIIMOHEHTOB TMPU OOCYXJICHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA

c(hopMUPOBAHHOCTH POCCUNCKOU rpaXJaHCKON UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HapoOJy, UyBCTBA OTBETCTBEHHOCTU IE€peEn
Ponunoi, ropmoctu 3a cBOW Kpal, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIUIOE W HACTOSAIIEE MHOTOHAIMOHAIBLHOT0 Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIIEHUE K TIPUPOAHOMY HACIEIUIO U MAMSATHUKAM TPUPOJIbI,
JNOCTHKEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAQJ POCCHUHCKUX YYEHBIX B CTAHOBJIICHHE H
pa3BuTHE OWONOTWH, TOHWMAaHUS 3HAYCHHUS OWOJOTHU B TO3HAHWHM 3aKOHOB
MIPUPO/IBI, B dKU3HHU YEJIOBEKA U COBPEMEHHOTr0 00IIIeCTBa;

uaeiiHas yOexIE€HHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUA:

OCO3HAHHUE TYXOBHBIX LIECHHOCTEN POCCUIICKOI0 HAPOA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHMSI;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYUBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJUTENSM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKWU3HU B COOTBETCTBUHU C
TpaauuusIMu HapooB Poccuu;



4) 3¢cTeTU4EeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHKE YMOIIMOHAIBHOTO BO3/IEUCTBUSA KUBOM MPUPOJILI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
IPOSIBISATH KAYECTBA TBOPUYECKOU JIMUHOCTH;

5) ¢usuueckoro BocnutaHusi, GOpMHPOBAHMUS KYJHTYPbI 30POBbS H
IMOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NMOHUMAaHWE U peau3alus 3J0pOBOro M Oe30MacHoOro obpa3a KU3HU
(3mopoBOo€  THUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peErysipHas Qunyeckas
AKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3]I0POBbIO;

NOHMMAaHUE ITEHHOCTH TMPaBWJI HWHIUBUIYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIUX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEACTBUI M HEMPUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIUTAHMS:

FOTOBHOCTH K TPYly, OCO3HAHUE 1IIEHHOCTH MacTepPCTBAa, TPYA0JII00HUE;

TOTOBHOCTh K AKTUBHOM JMESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TaKyl0 AESTEIbHOCTD;

UMHTEpEC K paszIMuHbIM cepam mpodeccuoHanbHONU NEATeIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccud H  Pealrn30BbIBATH
COOCTBEHHbIE KU3HEHHbIEC TUIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MIPOTS)KEHUU BCEN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH IE1eCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHUSI;

MOBBIIICHUE YPOBHS DKOJIOTUYECKOM KyJIbTYphl: MPUOOPETECHUE OIbITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKpYXarollen Cpebl;

OCO3HAHHE TJI00aTBHOTO XapaKTepa HKOJOTMYECKUX MpoOJeM W MyTed uX
pernieHus;

CIIOCOOHOCTh HKCIOJIb30BaTh MpUOOpETaeMble MpPH HW3YYECHUH OHOJIOTHH
3HAHWSI W YMEHHUS TMPU PEIICHHH TPoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
IPHUPOIOIIONIB30BaHUEM  (COONIOICHNE  TPaBWJI  TIOBENCHHUS B MPUPOJIE,



HANPaBJICHHBIX Ha COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHY BHJIOB,
AKOCHCTEM, OHoCchephl);

AKTUBHOE HENPUATHE JICMCTBUK, IPUHOCAIIMX BpEH  OKPYKAOIIEH
OPUPOAHON CpeAe, YMEHHE MPOTHO3MPOBATh HEOJArONPHUSATHBIE 3KOJIOIMYECKUE
NOCJIECTBUSA MPEANPUHUMAEMBIX JIEUCTBUI U MPEJOTBPAILATD UX;

HAJIMYKE PA3BUTOTO 3KOJIOTMYECKOr0 MBIIUICHUS, IKOJIOIMYECKON KYJIbTYpHI,
OIbITa NesTENbHOCTH AKOJIOTMYECKON HAIpPABJIECHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMH B ITO3HABATEIbHOW, KOMMYHHMKAaTHBHOM M COLUAJIBbHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOHN JNEATEIbHOCTH SKOJIOTMYECKOU
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HayKH M OOLIECTBEHHOW NPAaKTHKH, OCHOBAHHOIO Ha JUAJIOre
KYJIBTYp, CHOCOOCTBYIOLIEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHHUE SI3BIKOBOM M YWTATENbCKOM KYJbTYpbl Kak CpencTBa
B3aUMOJICHCTBHS MEXY JIFOJAbMU U MIO3HAHUS MUPA;

NOHMMaHue crneuupuky OWOJIIOTMM Kak HayKH, OCO3HAaHMA €€ poiu B
(OopMUpPOBAaHMU PAIMOHAIBHOIO HAYYHOIO MBIIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO
NpPEICTaBICHUs 00 OKpYXaloleM MHpPE KaK O €IMHCTBE MPHUPOJbI, YEJTOBEKA U
oOuiecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH NIpodsieM
COXpaHEHUs IPUPOJAHOIO0 PABHOBECHS,

yOex1EHHOCTh B 3HAYMMOCTU OHOJIOTUU JIJISi COBPEMEHHOM LMBUIN3ALUU:
oOecrieyeHuss HOBOIO YpPOBHS PA3BUTHUA MEAUIMHBI, CO3JAaHUE IEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh pPECypCHbIE  NPOOJEMbl  Pa3BUTHS
4eJI0BEUECTBA, MIOMCKA MYyTEN BBIX0/a U3 INI00ATbHBIX SKOJIOTMUECKHUX MpoOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  pa3BUTHUIO,  PalMOHAIBLHOMY
UCTIOIB30BAaHUIO TPUPOJIHBIX PECYpPCOB U (HOPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYEHUM OWOJIOIMUECKHX 3HAaHUM B LEIIX
NOBBIIIEHUA OOIIEH KyJbTYpbl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAILHOM IPaMOTHOCTU OOydarommxcs, (GopMupyeMoi
IpY U3Y4EHUU OMOJIOTHH;

NOHMMAaHHUE CYIIHOCTU METOJOB IO3HAHMSI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJIb30BaTh MOJY4Yae€Mbl€ 3HAHUS [UIs aHalu3a |
OOBSICHEHHS SIBICHUU OKPYKAIOUIEro MUPA U MPOUCXOASAIIMX B HEM HM3MEHEHUH,
yMEHHE JielaTb OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4yHBIX (AKTOB U
UMEIOIUXCS JaHHBIX C LEJIBI0 TIOJYYEHHs TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIONIb30BaTh OWOJNIOTMYECKUE 3HAHMS IS
pelieHus NpoOJieM B pealbHbIX KU3HEHHBIX CUTYALIUAX;



OCO3HAHHME IICHHOCTH HAYYHOM IEATEeIbHOCTH, TOTOBHOCTH OCYIICCTBIISITH
MPOEKTHYIO M UCCIIEIOBATENLCKYIO JISATENBHOCTh HHINBUIYaTbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3oBaHUIO |
caM000pa3oBaHN0, K aKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHWW TIO OHWOIOTHU B
COOTBETCTBHHM C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHs ydyeOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMble 11  (POPMUPOBAHUS MHPOBO33PEHUS] OOYyHAIOITUXCS
MEXIUCUUILUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIEC MOHSTHS, OTPAXKAIOIIUE
I[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M cHenuuKky METOJ0B IO3HAHUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4YHBIN (aKT, MPUHIUII, THUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeOBaHMEe,  HAONIOJEHHE,  HW3MEPEHUEe, DKCIEPUMEHT U JIPYTHX),
yHUBEpCaJIbHbIe yueOHble JeWCcTBUS (TTO3HABATEIbHbIE, KOMMYHHUKATHUBHEIC,

peryJsaTUBHEIC), 00eCIeUnBaIOIINE dbopmMupoBaHue GYHKITMOHATBHOM
IPaMOTHOCTH W  COIMAIBHOM KOMIIETEHIIMM OOYyYaIOIIHUXCs, CIIOCOOHOCTH
o0yJarontuxcs UCTIOJIB30BaTh OCBOCHHBIE MEXIUCITUTUTHHAPHEIE,

MHUPOBO33PEHYECKHE 3HAaHWS W  YHUBEpcajbHbICe Yy4yeOHBIE JEHCTBUS B
[I03HABATEJIbHOM U COLIMATIbHOU MTPAKTHUKE.

MeranpeaMeTHble pe3yNbTaThl OCBOCHHSI IMPOrPAMMBI CPEIHEro OOIIEro
00pa30BaHus TOJIKHbBI OTPaXXaTh:

OsBaagenne YHHMBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMU
AeCTBUAMMU:

1) 6a30BbIe JOTHYECKHE TeHCTBUS:

CaMOCTOSAATENIbHO  (OPMYJNHMpPOBAaTH W AKTyaJIM3UpOBaThb  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCMOJb30BaTh IPU OCBOCHUU 3HAHUM NPUEMBI JIOTMUECKOIO MBbIIUICHUS
(aHanmu3a, CMHTE3a, CpaBHEHUS, KiIacCU(pUKamu, 0000IEeH s ), pAaCKPHIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIACTATh WX XapaKTepHbIE MPU3HAKH, yCTAHABIMBATH
CBSI3M C JPYTUMU NOHATUAMH);

OINpEeNEeNsATh LENH JAEITEeIbHOCTH, 3a/laBas MapaMeTpbl W KpPUTEpPUH HX
JTOCTHKEHHS, COOTHOCUTD PE3yJbTaThl AEITEIbHOCTH C TIOCTABJICHHBIMU LENAMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUI
KUBOW IPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCykIeHHUs (MHIYKTHUBHBIC, IEAYKTUBHbBIE, IIO
aHaJIOTWM), BBISBISATH 3aKOHOMEPHOCTH M TMPOTHBOPEUHS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKITIOUCHHS,



NPUMCHATH  CXEMHO-MOJICIbHBIC cpeiacTtBa IS TPEJCTaBIICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHWH B M3y4aeMbIX OMOJOrMYECKHX OOBEKTax, a
TaKK€  MPOTHUBOPEYMH  Pa3HOrO  POJA,  BBIABICHHBIX B Pa3IMYHBIX
WH(GOPMAITMOHHBIX ICTOYHUKAX

pa3pabaThiBaTh IIaH PEIICHHS TPOOJIEMBI C yU4ETOM aHajln3a MMEIOIINXCS
MaTepHUAIIbHBIX U HEMAaTEPUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B IEATETLHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHLTATOB
IEJSIM, OIEHUBATh PUCKH MOCIIEACTBUHN JIEITSIbHOCTH;

KOOPJIUHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHIX  peajbHOrO,
BUPTYaJTbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE AeHCTBHS:

BJIQJICTh HABBIKAMU Y4€OHO-HUCCIIEIOBATENLCKON U MTPOCKTHOMN JESITETbHOCTH,
HaBBIKAMHM  pa3pemieHus MpoOJieM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITETTLHOMY TTOMCKY METO/IOB PEIICHUS IPAKTUIECKUX 3a7a4, PUMEHEHHUIO
Pa3TUYHBIX METOJIOB MTO3HAHNS,

UCTIONB30BaTh PA3JIMYHBIC BHUABI JCSITEIBHOCTH TIO TMOJYYCHHIO HOBOTO
3HaHMSI, €r0 HWHTEPIpETaly, MNPeoOpa3oBaHUI0O M TPUMEHEHUI0 B Yy4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX U COITUATBHBIX TIPOCKTOB;

(dbopMHUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJACTh HAYYHOU TEPMUHOJIOTHEH,
KITIOYEBBIMU TTOHATHSAMH U METOJIaMH,

CTaBUTh W (OpPMYIUpOBATH COOCTBEHHBIE 3aJayll B 00pa3oBaTEIbHOM
JESTENHHOCTH 1 KU3HCHHBIX CUTYAITUAX;

BBISBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3aj1ady,
BBIJIBUTATh THUIOTE3y €€ peIICHHs, HaXOAWTh apTyMEHTBI IS JI0Ka3aTelhCTBa
CBOUX YTBEP)KIICHHMIA, 3a/1aBaTh TapaMETPhl U KPUTEPUU PEIIICHNUS,

aQHANM3UPOBATh TIONYYCHHBIC B XOJE PEIICHHWS 3a7a4dl  Pe3yJIbTaThl,
KPUTHYCCKH OIICHUBATh X JOCTOBEPHOCTH, IIPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

OCYILECTBIISTH IEJICHANIPABICHHBIN TOUCK TEepeHOca CPEACTB M CIOCO00B
JeMCTBHSI B MPO(ECCHOHANBHYIO CPELY;

yMETh TMEPCHOCUTHh 3HAHUS B TO3HABATCIBLHYIO M TPAKTHYECKYIO O00JacTH
KU3ZHEIEATCITLHOCTH,

yYMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJEH, MPEAJaraTh OPUTHHAIBHBIC MMOAXOABI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ nnopmanueii:



OpPUEHTHUPOBATHCS B PA3TUYHBIX UCTOYHHKAX WH(MOpPMAIUHU (TEKCTEe Y4eOHOTO
nocoOusi, Hay4YHO-TIOMYJAPHON JUTepaTrype, OHOJIOTMYECKUX CIOBapsIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHBIX, B VIHTepHeTe), aHaIM3UPOBATh
UHGOPMAITHIO PA3IMYHBIX BUAOB U (HOPM MPEACTABICHUS, KPUTUICCKH OICHUBATH
€€ IOCTOBEPHOCTh U HETPOTUBOPEUUBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSITH PA3IMYHBIE METOJbI MPU TOUCKE U
otOope Omonornyeckoir mHMOpPMAIUU, HEOOXOAUMOM ISl BBIMOTHEHUS Y4EOHBIX
3ajay;

NpPHOOPETaTh OIBIT HCIIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3TIMIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpaTh  ONTUMANbHYIO  (OpMYy  TMpEACTaBICHUS
Oouosorndeckor nHGpopmaruu (cxemMbl, TpauKku, TuarpaMMbl, TaOIUIbI, PUCYHKHU
" Apyroe);

UCTOJIb30BaTh HAy4YHBIH $3bIK B KayeCTBE CpEACTBa MpH pabore ¢
OMOJOrMYeckod HMH(POpMalMe: MNPUMEHATh XHUMHYECKHE, (uanyeckue u
MaTE€MaTUYECKUE 3HAKM U CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CHUMBOJHUYECKHE  CpEACTBA
HATJISTHOCTH,

BJIAJCTh  HABBIKAMH  PACIO3HABAaHWUS HW  3alUThl  WHGOpMAIHH,
UHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OByajeHne yHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH JA€HCTBUAMM:

1) oO1eHme:

OCYIIECTBIATH KOMMYHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4acTBOBAThH
B JIMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYX/1aeMOW TeMbl (YMEHHE 3a]1aBaTh
BONIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeasiaraeMoit
3a/1au, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3HMITUN NPYTUX YYaCTHUKOB
JIMAJIora Uik JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIEHUS, MOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYyaIlUH,
YMETh CMATYATh KOH(JIUKTHI U BECTH MTEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS M B3aUMOJEHUCTBUS, TOHUMATH
HaAMEPEHUS JPYTUX JIOJEH, MPOSIBIATh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOppeKTHOU (popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOI TOYKY 3PEHHUSI C HCIIOJIIb30BAHUEM
SI3BIKOBBIX CPEJICTB.



2) COBMeCTHAs 1eSTeJbHOCTD:

[IOHMMAaTh U KMCIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOW U WUHIAMBUAYaIbHOU
paboTHI IPU peIIeHUN OUOJIOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
OPUMEHEHUS TPYNIOBBIX (POPM B3aUMOAECHCTBUS NIPU PELIEHUN y4eOHOM 3a0a4H;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX JIEUCTBHI C y4€TOM OOLIKX
MHTEPECOB U BO3MOKHOCTEN KaK0I'0 YiI€HA KOJUIEKTHUBA,;

IPUHUMATh  LEJIM  COBMECTHOM  JCATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JEHUCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUH,
pacnpenensTh poiM ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXIAaTh PE3YJbTaTh
COBMECTHOM paboThI;

OLICHUBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIBI B
o0l pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

IpejaraTb HOBBIE MPOEKTHI, OLEHWBATh WJAEU C TO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B PA3JIUYHBIX
CUTYalLUSIX, IPOSABIIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OBiaieHHe YHMBEPCAJIbHBIMH PeryJATUBHBIMU ACHCTBUAIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JJIA BBISBICHUS MNpoOJIeM M HX
pElIeHHs] B )KM3HEHHBIX U YYEOHBIX CUTYalUsX;

BBIOMpAaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUN 1IE€JIEBbIE W CMBICIOBBIE
YCTAHOBKHU B CBOMX JIEMCTBMAX M IOCTYIIKax II0 OTHOLIEHHIO K YKUBOW IIPUPOLIE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATEIBHYIO NIESITENbHOCTD, BBISBIATH
npo0JsieMbl, CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJILHO  COCTABJISITH IUIAH PELICHHA NpoOJeMbl €  YYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEATIOUTECHUIM;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsTh paMK1 y4eOHOT0 MpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUTEHUl;

JieJIaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO MIUPOKOW DJPYAHIINHN B
pa3HbIX 00JIaCTAX 3HAHWW, IOCTOSHHO MOBBIIIATH CBOM OOpa3oBaTENbHBIN U
KYJbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENAM;



BJIQJIETh ~ HABBIKAMHU  TO3HABAaTEBHOM  pediiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJIbTaTOB U
OCHOBaHHM, MCIOIB30BaTh MPUEMBI PeQUIEKCUU [JIS OIEHKU CUTYaIlMH, BbIOOpa
BEPHOT0 PELICHUS;

yMETh OIICHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMATh pEIICHUS MO0 HUX
CHIKECHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpPH aHAIW3€ PEe3yJIbTaTOB
NEATENbHOCTH;

3) npuHsiTHE CeOsl U APYTUX:

NPUHUMATH ce0sl, IOHUMAas CBOM HEJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3€ PE3YyIbTAaTOB
NEATEIbHOCTH;

pU3HABaTh CBOE MPABO U MPABO APYIHX HA OMIUOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C MO3ULIUU JPYTOro YeIoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pe3ynbrarel ocBoeHUs Tporpammbel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crelupuyeckue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUM 1O OCBOCHHIO, HHTEPIPETALUU U
peo0pa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHWW B PA3JMYHBIX yUYEOHBIX CHUTYAIUSAX, @ TAKKE B PEATHHBIX
KU3HEHHBIX CUTYallMsX, CBSI3aHHBIX ¢ Ouonorued. B mporpamme mnpenMerHbie
pe3yNbTaThI MPEACTABICHBI IO TO1aM 00yUYEHUS.

[IpeamerHbie pe3ynbTaThl OCBOCHUS ydueOHOro mnpeamera «buomnorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUWA O MECTE U POJU OUOJIOTUU B CUCTEME HAYUYHOIrO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAy4YHON KapTHHBI MHpAa U HAYYHOTO MHMPOBO33PEHHMs, O BKJIAJE POCCHUCKUX M
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHATBHON
IPaMOTHOCTH Y€JIOBEKa ISl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBaTh COJEpKaHHE OUOJOTMYECKHX TEPMHUHOB W TOHSTHIA:
KHU3Hb, KJIETKa, OpraHu3M, MeTaboiu3sM (oOMEH BeUIeCTB M IMpeBpalleHUe
SHEPrumn), rOMeOCcTa3 (caMoperyssiuus), YypOBHEBasi OpraHHU3alUsl KUBBIX CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTb, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHUE u3Jlaratb OWOJOTHYECKHE TeopuHu (KJIETOYHasi, XPOMOCOMHa,
MyTallMOHHAS, IIEHTpaJbHAs JO0TMa MOJIEKYJSIpHON Owuonorun), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 LeHTpax MHOrooOpasus u



IPOUCXOXKIEHUsT KynbTypHbIX pactenuid H. M. BaBuiioBa), onpenensite IpaHuUIlb]
UX IIPUMEHAMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METO/IaMU Hay4YHOI'O MO3HAHUS B OMOJIOrUM: HAOJIO/IEHUE U
ONMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U MpOBEACHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHE  THIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMU BEIUYMHAMHU, OOBSICHEHHE IMOJYyUYEHHBIX
pE3yNbTaTOB, UCIOJIB30BAHHBIX HAy4YHBIX NOHITHH, TEOPUA M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJbI HA OCHOBAHUY MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIACIATH CYIIECTBEHHbIEC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIraHHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHA BEIIECTB M MpPEBpalICHUs] dHEPTUU B KIIETKe, (DOTOCHHTE3a,
IUIACTUYECKOT0 M HSHEPreTuyeckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OILUIONOTBOPEHUS, PA3MHOXKCHUS, HWHAUBUAYAIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHUE TPUMEHSATh MOJyYEHHBbIC 3HAHMS A OOBACHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHHUW, JUISl IPUHATHSA MPAKTUUYECKUX PEIICHUH B ITOBCEIHEBHOMN
KHU3HU C LeIblo oOecredeHuss 0e30IaCHOCTH CBOErO 3/0pPOBbS U 3/10pOBbS
OKPY>KaIoIlKX JIIO/IeH, COOI0IEHUS] HOPM IPaMOTHOI'O TMOBEACHUS B OKpY Karowieil
OPUPOAHON Cpele, MOHMMaHUuE HEOOXOIMMOCTH HCIOJb30BaHUS JOCTUKEHUN
COBpEMEHHOW  OWonorum U OMOTEXHOJOTUA I PalMOHAIBHOIO
IPUPOIOIIOJIb30BAHNS;

YMEHHE peniaTb >3JEMEHTapHble TE€HETUYECKME 3aJaud Ha MOHO- U
TUTHOPUAHOE CKpEIIMBAaHUE, CLEIUIEHHOE HACIEJOBAaHUE, COCTABJISATH CXEMBbI
MOHOTHOPUTHOTO CKPELIMBAHMS AJIA MPEICKAa3aHUsl HACJIeOBAaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBIMIONHATH JTAOOPATOPHBIE U TPAKTUYECKHE PabOTHI, COONIOAATH
npaBuiia Mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYyI0BAHUEM;

yMEHUE KpPUTHUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HHPOPMALIUIO
OMOJIOTMYECKOTO  COJIEP)KAaHMSA, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHHKOB (CpEeICcTBa MAacCcOBOW MHGOpPMAIIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOIOrUH,
MEINLIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3[aBaTh COOCTBEHHBbIE IHMCBMEHHBIE W YCTHBIE COOOIIEHUS,
00001mass GMoTOrHUecKyr0 UHPOPMAIMIO U3 HECKOIHKUX HNCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATHIHBIN anmnapaT OMOJIOTUH.

IIpenmMeTHble pe3yabTaThl OCBOEHUsI yueOHoro mnpeamera «buonorus» ¢ 11
Kj1acce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U PO OMOJOTUU B CUCTEME HAYYHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-



Hay4YHOW KapTHUHBI MHpPa W HAYYHOT'O MHPOBO33PEHHUS, O BKIAJEC POCCHUICKUX H
3apyO€KHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJIOTWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJIEp)KaHWE OWOIOTUYECKUX TEPMUHOB WU TIOHATHUHM:
BUJ, IOMYJISLMSA, T€HOPOHI, IBOJTIOLHUS, JIBIXKYIIUE CHUIbI ((DAKTOPHI) IBOJIOLMH,
MPUCTIOCOOJICHHOCTh OPTraHW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,
DKOCHUCTEMA, TPOAYIEHTH, KOHCYMEHTBHI, PEIYIEHThI, I[eNd  UTaAHUS,
AKOJIOTMYEeCKas nMupamuaa, OruoreoreHos, ouocdepa;

YMEHHE W3JaraTh OHWOJOTHYecKHe Teopuu (dBONMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUs OHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponbimieBoro cxoactsa K. M. Bapa, depenoBaHusi riIaBHBIX HAIMpaBICHUN U
nyteit sBomonuu A. H. CesepuioBa, yuenust o 6uochepe B. M. Bepnaackoro),
OTIPEAENSITh TPAHULIBI X TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHE BIAJI€Th METOJaMU HAYYHOTO MO3HAHUS B OUOJIOTUU: HAOIIOIEHUE U
OIKCAaHUE >KUBBIX CHCTEM, MPOIECCOB U SIBICHUN, OpraHu3alus U IMPOBEICHUE
OMOJIOTMYECKOTO  OKCIIEPUMEHTa,  BBIABIDKCHHWE  THIOTE3bl,  BBIABICHUE
3aBUCUMOCTH MEX]Y MCCIEIyEeMbIMH BeJIMYMHAMHU, OOBSCHEHHE MOIYYEHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHSTHI, TEOpUN M 3aKOHOB, YMEHHE
JieNIaTh BBIBOJbI HA OCHOBAHUH MOTYYCHHBIX PE3YIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIE TPU3HAKH CTPOSHHUS OHOIOTHYECKUX
OOBEKTOB: BHUIOB, TMONYJAIMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOreoeHO30B U  3KOCUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BU000pa30BaHUSI, MPUCTIOCOOTIEHHOCTH
OpPTaHM3MOB, JIEHCTBUS OSKOJIOTHYECKHX (PAKTOPOB HaA OpPraHM3MBI, IepeHoca
BEIIECTB M TOTOKAa HYHEPrUM B HKOCHUCTEMAX, AHTPONOIE€HHBIX HW3MEHEHHUH B
HKOCHCTEMax CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yYMEHHE TPUMEHSATh MOMyUYEHHBIC 3HAHHS AJs1 OOBSACHEHUS OWOIOTHYECKUX
IPOLIECCOB M SIBJICHUH, JUISl MPUHATUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KHU3HU C LeJblo olOecreueHuss 0e30MacHOCTH CBOETO 3J0POBbS U 3/10POBBS
OKPY’KaIOIIUX JIIO/ICH, COOII0OIEHUS] HOPM TPaMOTHOT'O TIOBEJCHHS B OKPY>KaIOIIEi
NPUPOAHON cpelle, MOHMMaHUE HEOOXOIMMOCTH MCIOJb30BaHUS JIOCTHUKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHATILHOTO TIPUPO/IO0TIOIb30BAHUS;

YMEHHE pelliaTh 3JIEMEHTapHbIE OMOJOTHYECKUE 3a/ladH, COCTABISATh CXEMbI
nepeHoca BeleCTB U DHEPTUU B IKOCUCTEeMaX (ILIeTH MUTaHus);

YMEHHUE BBINONHATh JTA0OPATOPHBIE M MpPAKTUYECKHUE pPabOThl, COOIIOIAThH
npaBWIa Mpu paboTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OIICHMUBATh ¥ HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTMYECKOTO  COJAEP)KaHMSA, BKJIIOYAIONIYI0 TIICEBJOHAYYHBIE 3HAHUSA W3



Pa3JIMYHBIX UCTOUYHHUKOB (CpPEJCTBa MAacCOBOM MH(MOpPMAILIUM, HAYYHO-TIONMYJISIPHBIC
MaTepualibl),  paccMaTpuBaTh  I[JIOOAIbHBIE  JKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO03/1aBaTh COOCTBEHHbIE IMCbMEHHBIE U YCTHBIE COOOIIEHUS,
000011ast GMOJIOTHYECKYI0 MH(GOPMAILIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATHIHBIN amnmapaT OHOJIOTHH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HauMmenoBanue pa3aesioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnueckue (upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
bu6mmoreka [JOK
1 buonorus kax Hayxa 1 05 https://m.edsoo.ru/7f41¢c292
but6mmoreka [IOK
2
2 JKuBble crCcTeMBl M UX OpraHU3aIns 4 httns:/m.edsoo.ru/7fA1c292
. but6mmoreka [IOK
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU 16 2 httos://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 IKH3HENeATEHHOCTE, KIIETIKH 12 https://m.edsoo.ru/7f41¢c292
5 Pa3zMHOkeHNE 1 HHANBUAYaTbHOE Pa3BUTHE 14 9 bu6mmoreka [JOK
OpraHU3MOB https://m.edso0.ru/7f41c292
5 HacnencTBeHHOCTH U H3MEHUUBOCTD 15 3 but6mmoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢c292
7 Cenexuusi oprann3MoB. OCHOBBI 6 bubmnorexa LIOK
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 0 9.5



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

11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmeHoBaHue pa3/iesioB M TeM uudgpoBbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
1 1
IBOMIOUHOKKAs GHONOTHS d https://m.edsoo.ru/7f41cc74
5 BO3HUKHOBEHHME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 Oprai3Mbl i OKpYIOLas cpesa > 1 https://m.edsoo.ru/7f4lcc74
bubmuorexa [IOK
4 Coo01m1ecTBa ¥ 9KOJIOTHICCKHE CUCTEMBI 9 httos://m.edsoo.ru/7fA1ecTA
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 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.edsoo.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bl TO3HAHUS KUBOUW MPHUPOIBI.
[IpaxTrueckas padora Ne 1
2 «Mcnonp3oBaHre pa3IMIHBIX 1 0.5 bubmmorexa [IOK
P ' https://m.edso00.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 bu6mmoreka [IOK
MHHEPAIbHBIE COJIU https://m.edso0.ru/863e674e
but6mmoreka [JOK
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 bubmmorexa [IOK
KaTAIUTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMHJIa3bl
WM KaTajiasbl)»
b K
7 Yraesoapl. JIunuast 1 nommorexa LO

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.
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¢
FOTOBBIX MUKpOIIpEenaparax u ux
OTIMCAHUE)»
bubnuorexa [IOK
12 OOMEH BemeCTB WM MCTa00HM3M https://m.edso0.ru/863e766¢
but6mmoreka [IOK
13 Potocmrres. XemocHnres https://m.eds00.ru/863e7c98
. bubmuorexa [IOK
14 JnepreTieckuii 0bmen https://m.edso0.ru/863e7aae
JKu3HeHHbIN KUK KIETKU. [lenenue
KiIeTku. Muto3. Jlaboparopras Bu6morexa [IOK
15 pabora Ne 3 «Habmronenne Muro3a B 0.5 htts://m.edsoo.ru/863e7dcA
KJICTKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOTIpenapaTax»
buocunres 6enka. Peakius bubmuorexa [IOK
16
MaTpUYHOTO CUHTE3a https://m.edso0.ru/863e796e
bubmuorexa [IOK
17 Tpancasumt — bnocurres benxa https://m.edsoch 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 NupuBuayansHOE pa3BUTHE bu6muoteka [IOK
OpraHu3MoOB https://m.edso00.ru/863e8436
93 I'enetuka — Hayka o bubmmorexa [IOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTU HACIEAOBaHUS
24 MpU3HAKOB. MOHOTHOpUIHOE bubmmorexa [IOK
P ' pu https://m.edso00.ru/863e8878
CKpEIIUBaHNE
UrHOpUAHOE CKpelMBaHue. 3aKoH
25 fe3a3ninfaoro Hef)cnneI OBaHHUS bubamorexa [IOK
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 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»
HacnencTBenHast '3BMEHYMBOCTD.
29 JlaGopatopHas pabota Ne 7. 1 05 bubnnorexa [IOK
«AHaIM3 MyTayi y Apo30Quibl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpPOIIpErnapaTax»
bubmuorexa [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 bu6nmoreka [IOK
pacTeHUM U KUBOTHBIX https://m.edso0.ru/863e9214
34 buotexHosorust Kak oTpacib 1 bubnnoreka [JOK
MIPOU3BOJCTBA 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
n/n Tema ypora Bcero Kontponpnpie  Ipakruteckue H3y4eHHusi | 00pa3oBaTeJbHbIC
padoTbI padoThbI
pecypchbl
1 DBOJIONHS ¥ METOJIBI €€ N3yUCHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3ButTus NpeacTaBiIcHUN 1 bu6munorexa [IOK
00 3BOJIOIMH https://m.edso00.ru/863e9570
bu6nuorexa [IOK
3 Muipoososiors 1 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
. bu6nmorexa [IOK
6 EctectBennslit 0TO0p U ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLNN:
IpUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnuotexa [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
IPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepa»
3 Hamnpasnenus u nmytu 1 bubmuoteka [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
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HeobOpatumocTs 3BOIIOIINN

Hcropust xu3Hu Ha 3eMiie U METObI

10 "
e€ U3y4eHUst
11 I'unore3sl NPOUCXOKACHUS KUZHU bubnnorexa [IOK
Ha 3emie https://m.edso0.ru/863ea5a6
PazButue xu3Hu Ha 3emMIie 1o IpaM 1 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.edsoo.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.edsoo0.ru/863eac2c
16 JIBuokymiue cuibl (hakTophl) bubnuotexa [IOK
aHTPONOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOINH
YeJIoBeKa
18 YenoBeueckue pachl U NPUPOIHbBIE bubnuotexa [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

. bubmuorexa [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)
bu6nunorexa LIOK
23 Buoriieckie gakTopet https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
nomyssiud. [Ipaktudeckas padota
24 Ne 2 «IToacuér mIoTHOCTH 0.5
MOMYJISAIMNA Pa3HBIX BUIOB
pacTeHui»
o5 Coo0rmiecTBa OpraHu3MoOB — bubnnoreka [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 LIOK
JKOcUCTEMA 3eMIIU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 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




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET



