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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OWOIIOTHH TEOPETUUYECKYIO OCHOBY IS
OTIpe/ieNICHUs] TMOAXOM0B K (OpMHpOBAHUIO cCOACpKaHHUS y4eOHOro mpeaMeTa
«buonoruss» cocraBwiM: KoHuenryainbHble mnonoxkeHus PIroOC COO o
B3aMMOOOYCIIOBICHHOCTH IIeNiel, COJepKaHus, pe3yabTaToB OOydYeHUsS U
TpeOOBaHMIA K YPOBHIO MMOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOIUX LEJSIX U
NPUHIUNAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE€ CHCTEMbI CpPETHETO
obOmero o6OpazoBanuss B Poccuiickoit denepanuu, a TakXkKe IMOJOKEHUS O
cnenrduke OMOIOTHH, €€ 3HAUCHUN B TMO3HAHUH KUBOW MPUPOJBI U 0OECTICUCHUH
CYIIECTBOBAaHUS UeIOBeYeCKOro obmiectBa. COriacHO Ha3BaHHBIM ITOJOXKCHHSIM,
OTpeieNICHbl OCHOBHBIC (DYHKIIMU TIPOTPAMMBI 110 OUOJIOTHHN U €€ CTPYKTYpa.

[Iporpamma 1o Owosornu maéT TpeICTaBICHHE O IeNsAx, 00 obmen
CTpaTerud OOYYCHWs, BOCIHUTAHUS W Pa3BUTHA OOYYAIOUIUXCS CpPEACTBAMHU
yueObHOro mpenMera «buonorus», ompenenser o00s3aTENBHOE TMPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pachpeleleHne [0 pa3jielaM W TeMmaw,
PEKOMEHyeMYIO TOCIIeIOBATEIHLHOCTh U3YYEHHUSI YUYEOHOr0 MaTepuaia ¢ y4éTom
MEXIPEIMETHbIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKH 0Opa30BaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaromuxcs.

B nporpaMmvMe mno OWONOTMM TakXe YYMUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JINYHOCTHBIM, METANpPEeIMETHBIM M TPEIMETHBIM pe3ylbTaTam
oOydeHus B (QOpMHpOBaHMH OCHOBHBIX BHIOB Yy4eOHO-TTO3HABaTEIbHOU
NEeATeIIbHOCTH/YIEOHBIX JCHUCTBUIM OOYYarOIIUXCS 10 OCBOCHHUIO COACPIKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uosnorum (10—11 kmacchl, 6a30BbIli YPOBEHB) peaan30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3Y4YEHUM OWONOruM, Onaromaps d4emy B He
MPOCMATPUBACTCA HANPABICHHOCTh HA pPa3BUTHUE 3HAHUM, CBSI3aHHBIX C
GopmupoBaHuem €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHMUS, LEHHOCTHBIX
OpPUEHTALUN JTUYHOCTH, 3KOJOTHUECKOI0 MBILIUICHUS, IPEJCTABICHUN O 3J0POBOM
oOpa3e XHM3HM M OEpEeKHBIM OTHOIIEHHUEM K OKpYXalolled NPUPOAHON cpene.
[TosTomMy Hapsiy ¢ U3ydeHHEM OOIIEOMOJIOTHYECKUX TEOpUH, a TaKKe 3HAHUM O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MpOrpamMMe MO OMOJOTHHU YAEIEHO BHUMAHHUE HCIOJIB30BAaHUIO
MOJIYYCHHBIX 3HAHUI B MMOBCEAHEBHOM KU3HU ISl PEIICHHS TPUKIAAHBIX 33/1a4, B
TOM 4wHClie: MpOPUIAKTUKN HACICACTBEHHBIX 3a00JEBAaHWUN YEIOBEKA, MEIUKO-



TE€HETUYECKOTO KOHCYJbTUPOBAHUSI, 000CHOBaHMS AKOJIOTUYECKHU
1[€JeCO00pa3HOro TMOBEJECHUS B OKpYXalolled NpUPOAHONM Cpene, aHaau3a
BIIUSHUSL XO3SIUCTBEHHOM JEATEIHLHOCTH YEJIOBEKAa HAa COCTOSIHUE TMPUPOAHBIX U
HMCKYCCTBEHHBIX AKOCUCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJTHON HAMIPaBIECHHOCTHU
ydeOHOro npeaMera «bUOJOTHS» MPOAUKTOBAHO HEOOXOIUMOCTHIO 0OecTieUeHUs
YCJIOBUM JJI peIeHrs OJHOM M3 aKTyaJbHBIX 3aJ1ay IIKOJIBHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KOTOpas mpenanonaraer (GopMuUpoBaHHEe Yy  OOyYaromIMXCs
CIIOCOOHOCTH  QIaNTHUPOBATHCA K M3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonoruss Ha ypoBHE cpenHero oOmero oOpa3oBaHHUS 3aHUMAET BaXKHOE
mecto. OHa obecrneunBaeT (GopMHpPOBaHUE Yy OOYUYAIOIIUXCS MPEICTABICHHUN O
HAy4YHOUW KapTHHE MHUpa, pacIIupsieT U 0000IIaeT 3HAHUSI O KUBOW Tpupoje, eé
OTJIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM OpraHMU3aIllMd W DBOJIOIUU, CO3JAET
yCJIOBHS  JIJIsi: TIO3HAHMUSI  3aKOHOB  JKMBOM  mpuUpoAbl, (HOpPMUPOBAHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO U 0Oe3omacHOro obOpasa
KU3HH, KOJIOTMIECKOT'O MBIIIJICHHUS, IIEHHOCTHOT'O OTHOIICHUS K )KUBOW MIPUPO/IC
U YEJIOBEKY.

bosnbiioe 3HaueHre OUOJIOTHS UMEET TAKXKE JIJISl PEIICHHS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3aJad  CpeJHero  oOmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOydaromuxcs. M3ydyenne 6uonorun obecreynBaeT ycioBus JUisi (opMupoBaHus
UHTEIJIEKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W HMH(QOPMALIMOHHBIX HABBIKOB,
ACTETHYECKOM KYJIbTYpbI, CIIOCOOCTBYET MHTErpalud OMOJIOTMYECKUX 3HAHUU C
NPEICTABIICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpaduu. Ha3BaHHbIE MOJOXEHUSI O TMpeAHA3HAYECHUH Y4eOHOro mpeaMera
«buonorus» CcOCTaBWJIM OCHOBY [HJisi ONpENENCHUs MOAXOIO0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €T0 COJIEpXkKAaHUSA, MPEJICTABICHHOTO B IporpaMMe IO
Ouonoruu.

Otb6op comepkanusi yueOHOro mpeamera «buomorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIIEH C TMO3UIUNA KYJIBTYpOCOOOpPA3HOTO TOJIXO0Ja, B COOTBETCTBHH C
KOTOpPHIM OO0ydaromuecs IOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIC IS
dbopMupoBaHusi O0MIEH KyJIbTYpHI, OIMPECISAIONIUE aJeKBATHOE TIOBEJCHUE
YyeJoBeKa B OKpY KaloIlled MPUPOIHON cpeje, BOCTpeOOBaHHBIE B MOBCEIHEBHOU
KU3HA U TPAKTHYECKOW naesTenbHOCTH. Ocoboe MecTo B 3TOM cHUCTeMe 3HAHUU
3aHUMAIOT AJIEMEHTHI COJIEPIKaHMsI, KOTOPBIE CITYy>KaT OCHOBOU IJIsi (pOPMUPOBAHUS
MPEJICTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U



LHEHHOCTHBIX  OPHEHTALMSIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TI'yMaHHM3aluu
OMOJOrNYecKOro o0pa3oBaHHUs.

CTpyKTypupOBaHHE COJAEpX aHUS Y4YeOHOro MaTepuaja B HPOrpaMMme [0
OMOJIOTUM OCYILECTBICHO € YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIUYUTENIBHBIX OCOOCHHOCTSIX JKUBOW MPUPOABL, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOIUHU. B COOTBETCTBUU C 3TUM B CTPYKType ydeOHoro npeamera «buonorus»
BBIJICJICHBI CIIEAYIOIIUE COAEpIKATEIbHbIC JIUHUN: «bromorusa kak Hayka. MeToasl
Hay4yHOTo mo3HaHus», «KieTka kak Ouosiormueckas cucrema», «OpraHuzM Kak
Oouonornyeckas cucrema», «CucteMa M MHOrooOpasue OpraHuyeckKoro Mupay,
«OBOTIOLMS )KUBOM TPUPOJB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTI.

Lens uszyuenuss yuyeO6Horo mpenmera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOy4YaloIIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIHMOHAIBHOU
OpraHu3allid JKUBBIX CHCTEM pa3HOrO paHra M NOPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HAHUSA JJIsi TPAMOTHBIX JEWCTBUI B OTHOIIEHUU OOBEKTOB
’KUBOM MPUPOJIBI M PELICHUS PA3TUYHbBIX )KU3HEHHBIX TPOOIIEM.

JlocTkenue 1enu u3ydeHus: yueoHoro npeamera «buonorusi» Ha 6a30BoM
ypOBHE 00€CTIeunBaeTCs PEUICHUEM CIEIYIONINX 3a/1au:

OCBOEHHE OOYYaIOUIMMMCS CHCTEMbl 3HAaHUM O OHOJOTMYECKHX TEOPHSIX,
YUEHHAX, 3aKOHAX, 3aKOHOMEPHOCTAX, TMIIOTE3aX, NPAaBWIAX, CIYKAIIUX OCHOBOU
Wi (OPMHUPOBAHUS NPEJCTABICHUH O €CTECTBEHHO-HAy4YHOH KapTHHE MHpa, O
METOlaX Hay4yHOrO MO3HaHUs, CTPOCHUH, MHOTOOOPAa3sUN U OCOOEHHOCTAX KUBBIX
CHUCTEM pa3HOro YpOBHs OpraHU3AlUH, BBIJAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
UCCIICZIOBAHUAX B OMOJIOTHH;

(GopmupoBaHue y oOydarol[uxcsi MO3HABATEIbHbBIX, HMHTEIJIEKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MpOLECCe aHaJIW3a JAaHHBIX O MYTIX Pa3BUTHUS B
OMOJIOrMHM HAy4YHBIX B3IJISIOB, MW M TOAXONOB K H3YYEHMIO JKUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpPraHU3alINHY;

CTaHOBJIEHHE Yy oOydarommxcsi oOmel KynbTypbl, (YHKIMOHAIbHON
IPaMOTHOCTH, Pa3BUTHE YMEHHI OOBACHATH M OLICHUBATH SBJICHUS OKPYXKAIOIIETO
MHpa JKABOW IPUPOABI HA OCHOBAHMM 3HAHUM W OIBITA, IMOJYYECHHBIX IIpU
M3y4eHUH OUOJIOTHH,

GopmupoBanue y oOOyyarolUXcsd YMEHUH WJUTIOCTPUPOBATh 3HAUYCHUE
OMONOrMYeCKUX 3HAHWM B MPAKTHUUECKON JAEATEIbHOCTH YEJNIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUI 1 arpoOMOTEXHOIOTHiA;



BOCTIUTAHUE YOESKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS YEIOBEKOM >KHUBOM
MIPUPO/JIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHHUS K HEH, COOTIOICHUS] AITUIECKUX
HOPM TIpY IPOBEACHUH OMOJIOTUYECKUX MCCIIEIOBaHUI;

OCO3HAHUE IICHHOCTH OWOJIOTUYECKUX 3HAHHWHA [JIs1 TIOBBHIIMICHUS YPOBHSA
AKOJIOTUYECKON KYIBTYPHI, A1 (POPMHUPOBAHHUS HAYYHOTO MHUPOBO33PCHHS,

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUM M YMEHUI B MOBCEIHEBHOMN KU3HU IS
OLIEHKH TIOCJIEJICTBUI CBOCH NEATEIHHOCTH MO OTHOIICHUIO K OKpPYKaIoIIEeH cpere,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COONIOICHHE Mep NPO(PHIAKTHKA
3a00seBaHM.

B cucreme cpemnero o6miero oOpasoBanusi «buomorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOSI3aTEIBHBIM YYEOHBIM IMPEIMETOM, BXOJISIIUM B
cocTaB peaMeTHON o0acTu «EcTecTBEeHHO-HAYYHBIE TIPEMETHD.

Jiist u3ydeHus Onosiorny Ha 6a30BOM ypOBHE CpPEIHEro 001ero oopa3oBaHusI
otBoauTcs 68 wacoB: B 10 kiacce — 34 vaca (1 gac B Henemnmo), B 11 kmacce — 34
gaca (1 gac B He/IeJI0).

COJEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorus kak Hayka.

buonorus xkak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HayKaMu, (uiiocopueid, ITUKOH, 3CTETHKON U IPaBOM.
Pons Owonorun B (GopMUPOBAaHWM COBPEMEHHOM HAy4YHOM KapTHHBI MHpA.
Cuctema OHMOJIOTHYCCKUX HAYK.

MeToibl TIO3HAHUS KUBOW IPUPOABI (HAOIIOEHUE, SKCIIEPUMEHT, OTTMCaHUE,
U3MepeHue, KiaccupuKamms, MOJCIMPOBAHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX ).

JdemoncTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konsos, [Ix. Yorcon u @. Kpuk.

Tabmumpl 1 cxeMbl: «MeTOABI MO3HAHUS JKUBOUW TIPUPOIBI.

JlaGopaTropHble M IpaKTHYecKUe padoThI:

[Tpaktrueckas pabora N2 1. «Mcmonb3oBaHHWE pa3IWYHBIX METOIOB TIPH
M3y4YEHUN OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMBbI U HX OPraHU3ALUA.



XKussbie cuctembl (OMOCUCTEMBI) KaK MpeIMeT u3yueHust ouonoruu. OTinune
KUBBIX CUCTEM OT HEOPTaHUUECKOUN IPUPO/IBI.

CaoiicTBa OMOCHCTEM U MX pazHOOOpa3ue. YPOBHU OpPraHU3alUui OMOCUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBINA, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHIT), OnoCchepHBIH.

JdeMoHcTpanum:

Tabmuipl 1 cxeMbl: «OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHHU OpraHU3alUU
YKUBOU IIPUPOJBI.

O6opynoBanue: mojenb Mojekyisl JJHK.

Tema 3. XumMHnuyecKkuii COCTAB M CTPOCHHE KJIETKH.

XUMHUYECKUH COCTaB KJIETKH. XHUMHYECKHUE DJIEMEHThI: MaKpOJJIEMEHTHI,
MUKpO3JIeMEHThl. Bojia 1 MUHEpabHbIE BEIIECTRA.

OyHKIUM BOABI M MHUHEPATBHBIX BeEIIeCTB B KkieTke. l[lomnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHune OeakoB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HeszameHumbie 1 3aMEHUMBbIE aMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl ~O€IKOBOM MOJEKyJbl (MEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBepTUYHAsA CTPYKTypa). XHUMHUUYECKHE CBOWCTBa OenkoB. buonornueckue
GbyHKIMN OEIIKOB.

®epmeHThl — Ouonormyeckue Karaiauzatopbl. CTpoeHue ¢epmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTHas crneuuduyHoctb. KodepmenTsl. Butamunsbl.
Otnuuust pepMEeHTOB OT HEOPTAHMUECKUX KaTaIU3aTOPOB.

VYrneBonel:  MoOHOcaxapuubl  (TNIOKO3a, pubo3a U J1e30Kcupud03a),
nucaxapunibl  (caxaposa, JaKTo3a) M IOoJucaxapuiabl (Kpaxmall, TJIMKOTEH,
1eJuTo03a). buonorudeckue GyHKIUU YTIEBOIOB.

Jlunuaer:  Tpuraunepuasl, ¢GochOoMUNUabl, CTEpounbl. [ UapoduIbLHO-
ruapodoOupie  cBoiicTBa. buonormyeckue ¢GyHKimu unuaoB.  CpaBHeHUE
YIIEBOOB, OEJTKOB U JIMIHIOB KaK UCTOYHUKOB SHEPTHH.

Hyxkneunossie xkucnorsl: JJHK wu PHK. Hykneornnsr — MoHOMEpPHI
HyKIenHOBBIX KucIOT. Ctpoenne u ¢pyukuun JJHK. Ctpoenune u pynkmuun PHK.
Bunel PHK. AT®: ctpoenne u GyHKITNH.

[uTosorus — Hayka o kietke. Kierounas teopust — npuMep B3auMOACHUCTBUS
uaen u pakToB B HAYYHOM MO3HAHUU. MeToAbl U3yUEHHUS KIIETKH.

Knerka kak uenoctHast »xuBasg cuctema. OOmmMe MNpU3HAKK KIIETOK:
3aMKHyTasi HapyXHas memOpana, monekynsl JIHK kak renermueckwii ammapar,
cucTeMa cHHTe3a Oenka.



Tunel KIETOK: JyKapuoTUueckass H mpokapuoTuyeckas. OcoOeHHOCTU
CTpOEHUsl IMpOKapuOoTHYecKOM KieTku. KnerouHas ctenka Oaxrtepuil. CTpoeHue
AYKAPUOTUYECKOW KIETKU. (OCHOBHBIE OTJIMYMS PACTUTENIbHOM, >KUBOTHOU U
IrpUOHON KIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAIMKC, UX
¢ynkuuu. [Inazmatuyeckas memOpaHna, €€ cBoiicTBa U pyHkuuu. Lluronnazma u eé
opranoupl. OnHomemOpaHHbie opraHouabl kietku: OIIC, ammapar [Nombmxw,
nr30ocombl. [lonyaBTOHOMHBIE OpPraHOWJIbl KJIETKU: MUTOXOHIPHUH, TUIACTHUIBI.
[Ipoucxoxxaenne MHUTOXOHApPUN W TutacTuA. Buabl mmactua. HememOpaHHbIe
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUYHBIA IEHTP, IIEHTPUOJH, PECHUYKH,
KryTUKU. OYHKIIMK OPTraHOMIOB KJIETKU. BKitoueHus.

Anpo — perynaropHsblil neHTp KieTku. CTpoeHue snapa: siaepHas 000JI0vKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BENIECTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos, Jx.
Yorcon, ®©. Kpuk, M. Yunkunc, P. @panknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXKUBOMU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MTPUPOIEN.

Tabmuuer u cxembl: «llepuoanueckass TabnuIla XUMHYECKHX SJIEMEHTOBY,
«CTpoeHune MOJIEKYJIbl BOJIbI», «buocunTes Oenka», «CTpoeHHE MOJIEKYJIIbI OeTKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnorsl. [JHK», «CtpoeHne Monexybl
AT®», «CtpoeHue 3yKapuOTUUECKON KIIETKN», «CTpOEHHE KUBOTHOM KIETKW,
«CTpoeHHE pACTUTENBHON KIETKH», «CTpoeHHe MNPOKAPUOTUUYECKOU KIIETKUY,
«CTtpoeHue siapa KICTKU», «YTIEBOAbDY, «JIMmuab».

OO6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYyIOBaHUE IS MPOBEICHUS
HAOIOICHUM, WM3MEPEHHH, SKCIEPUMEHTOB, MHUKpPOIpPENapaThl pPaCTUTEIHHBIX,
KUBOTHBIX M OaKTEpUATbHBIX KIETOK.

JlabopaTopHble U NpakTH4YecKHe PadoThI:

JlabopatopHast pabora N2 1. «l3ydeHHEe KaTaJIUTUYSCKOH aKTUBHOCTHU
dbepMeHTOB (Ha TpUMEpPe aMUIIA3bl WM KaTaxas3bl)y.

JlaGoparoprass pabora N2 2. «M3ydeHue CTpOEHHS KIETOK paCTCHHM,
KUBOTHBIX M OaKTepuil MOJ, MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpenaparax u Hux
ONMCAHUE.

Tema 4. ’KusHeaesITeJIbHOCTh KJIETKH.



OOMeH BelIecTB, WM MeTa0oIu3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIIIUSL (9HEPreTUYeCKUil OOMEH) — JIB€ CTOPOHBI €IMHOr0 Mpolecca
MeTabonu3ma. Pollb 3aKOHOB COXpaHEHUsI BEHIECTB W SHEPrUuM B IMOHUMAaHUU
MeTabonau3ma.

Tunel oOMeHa BelecTB: aBTOTPOGHBIN U rerepoTpodHbIif. Posib ¢pepmMeHTOB
B 0OOMEHE BEIIECTB U MPEBPAIEHUN SHEPTUHU B KIIETKE.

®orocunte3. CperoBas u TeMmHOBasg ¢a3bl (orocuHte3a. Peakuuu
dbotocunTesa. IPdekTuBHOCTh oTOCHHTE3a. 3HAUCHUE (HOTOCUHTE3A ISl KU3HU
Ha 3emsie. BausiHue ycnoBuii cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMmocHuHTe3. XeMOCHUHTE3upyolue O0akTepun. 3HaUeHUE XEMOCHUHTE3a sl
KW3HU Ha 3emiIe.

DHepreTuueckuii oOMeH B KieTKe. PaciieruieHue BemiecTB, BBIJEICHUE H
AKKyMYyJIUDOBaHHE OJHEPrMd B KIETKE. OTalbl DSHEPreTUYECKOro oOMeHa.
I'mukomu3. bpokenne u ero Buabl. KucIopogHOE OKHCICHHE, WU KJIECTOYHOE
JIbIXaHUE. OkucnurenbHOE dbochopunupoBanue. O} heKTUBHOCTH
HEPTreTUYECKOTO 0OMEHa.

Peakniun wmatpuyHoro cuHrte3a. [eHermueckas wuHbpopmanus u JIHK.
Peanuzanus reHetndeckoil uH(opmanuu B KiIeTKe. [ eHeTHYecKuid KOA U €ro
cBoricTtBa. Tpanckpumniusi — matpuunbiii cuate3 PHK. Tpaucisuus — 6uocunTes
Oenka. Ortanbl TpaHcisuuu. KoawpoBanue amuHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oemnka.

Hexnerounsie hopmbl )xu3Hu — BUpYCHL. McTopus oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOEHUS ¢ JKHU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacTeHui, J>KUBOTHBIX M YEJIIOBEKA, BBI3IBACMBIC
Bupycamu. Bupyc mmmyHonedunura venoeka (BUY) — Bozoyaurens CITM/]a.
OOpatHass ~ TpaHCKpHWIIIMA, peBepTaza u  uHTerpaza.  llpodunakrtuka
pacpoCTpaHEeHHsI BUPYCHBIX 3a00JI€BaHUN.

JdemoncTpanum:

IToptpetsi: H. K. Konbuos, /. . Usanosckuii, K. A. Tumupszes.

Tabmumel 1 cxembl: «Tunel mutanusy, «Merabonmuzm», «MHUTOXOHIAPHS,
«OHepreTudeckuit oOMen», «Xmopormiact», «Potocunresy, «Ctpoenue JIHK»,
«CTpoenune u QPyHKITMOHHpOBaHUE TeHa», «CuHTe3 Oenka», «[ eHeTHdecKuit Koy,
«Bupycw», «bakrepuodarn», «CtpoeHune u xu3HeHHbIA UK Bupyca CIIN]a,
Oakrepuodaray, «Permmukamms JJTHK».



Oo6opynoBanue: monaenu-anmmkanuun «Yasoenue [IHK u Tpanckpunuus»,
«buocuntes 6enkay», «CTpoeHue KIeTKu», Mmojaelb cTpykTypsl JJHK.

Tema S. PasMHOKeHre M HHAMBHUAYaAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knetounslii 1muki, Wiau >KU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Iporecchl, mpotekaroniue B uHTepdasze. Permukaius — peaxkiys MaTPpUUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JlunmonaHbld W TAlUIOMJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[[uToslornuecKMe OCHOBBI PA3MHOXEHUS W  HWHAUBUIYAJbHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenne kietku — muto3. Cragum mutosa. [Iponecchl, NpoUCXOa[IINE HA
pa3HbIX CTAAUAX MUTO3a. BUOJOTrMYEeCKUil CMBICT MUTO3A.

[Iporpammupyemasi TuOENb KJIECTKU — aroITo3.

dopMbl pa3MHOKEHUSI OPTaHU3MOB: OecIiojioe U 1mosioBoe. Buasl 6ecnoioro
Pa3MHOKEHMS: JICJICHUE HAJIBOE€, IIOYKOBAaHME OJHO- UM MHOTOKJIETOYHBIX,
CropooOpa3oBaHKe, BETeTaTUBHOE pa3MHOXKEeHUE. MICKycCTBEHHOE KIIOHMPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE NI CEJICKIIUU.

[TonoBoe pa3mMHOXKEHHE, €T0 OTINYUS OT OECTOIOoTO.

Meito3. Craguu Mmeiio3a. IIpoiecchl, nmpoucxodsiiue Ha CTaAusX MeHo3a.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. bHOIOrMYECKUN CMBICT H
3HAYEHHUE Meno3a.

['ameTtorenes — mpoiiecc 0Opa3oBaHUsI TIOJOBBIX KIETOK Y IKHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKH U sSUYHMKU. OOpa3oBaHHWE M Pa3BUTHE TOJOBBIX
KJIETOK — raMmeT (CnepmMaTo30ui, SHWIEKIETKa) — CHEePMaToOreHe3 M OBOTCHES.
OCcOOEHHOCTH CTPOCHMS SAMIIEKIETOK M CcrepMaro3ouaoB. OmiiogoTBOpEHUE.
[TapTeHorenes.

NuauBuayanbHoe  pa3BuTHE (OHTOTEHE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). Dranbl SMOPHOHATIBLHOTO PA3BUTHS Y TO3BOHOYHBIX >KMBOTHBIX:
npoOsieHne, racTpyisnus, opraHoreHes. I[loctamOpuonanbHOe pa3BuTHE. THITBI
MOCTAIMOPUOHANIBHOTO PAa3BUTHS: TMPsAMOE, HempsiMoe (IMYMHOYHOE). BrumsHue
Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHU, CTAIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuet u cxembl: «POpMBI pPa3MHOKEHHUS OPTraHU3MOBY», «J/[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHHUE



pactenuit», «Jlenenue kietku Oakrepuit», «CTpoeHHE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounwiii nukin», «Permmukanus [HK», «Mwutos3»,
«Menio3», «IIpsmoe u HenpsaMoe pasBuTHe», «l'aMeToreHes y MaEeKONMUTAOIUX U
YenoBeKa», «OCHOBHBIE CTaIU OHTOTEHE3a».

O6opynoBanue: MHKpPOCKOII, MHKpOIIpEeInaparsl «CrniepMaTo30u1bI
MJIEKOIIUTAIOLEro», «SinekneTka muekonuraronero», «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MoOJeb-alIuiuKanus «/lereHue KIeTKn», MOJIEIb
JHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

JlabopatopHast padora N2 3. «HaOmromeHme MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlabopatopHast pabora N2 4. «/3ydeHue CTpOCHHS IOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3aaun reHEeTUKU. VIcTOpUsi pa3BUTUA T€HETUKU. POJib IUTOJIOTUH
U SMOPHOJIOTUU B CTAHOBJICHHM TEHETHUKH. BKIIaJ pOCCHUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. METOJabl TEHETHKU (THOPHUI0JIOTUUYECKUH,
HUTOTC€HETUYECKUM, MOJNEKYJISIPHO-TeHETUUYEeCKNi). (OCHOBHBIE T'€HETHYECKHUE
noHsATusA. ['eHeTnyeckas CUMBOJIMKA, UCIIONIb3yEMas B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTHU HACJIEIOBaHUS MPU3HAKOB, YCTaHOBJIEHHbIE . Menaenem.
MoHorubpuHoe CKpelMBaHue. 3aKOH €IUHO-00pa3usi THOPUIOB MEPBOTO
nokosnieHus. [lpaBuino AOMUHUpPOBaHUSA. 3aKOH pACUICIJICHHUS [PU3HAKOB.
I'mnote3a ynctoTel rameT. [loaHOE M HEMOTHOE JTOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHue. 3aKOH  HE3aBUCUMOIO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTnyeckre  OCHOBBI  JTUTHOPUIHOTO  CKpEIIMBAHUS.
AHanu3upyroniee ckpemuBanue. Mcnonb30BaHNe aHAM3UPYIOUIETO CKPEUIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuemienHoe HacneioBanwe Tmpu3HakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacCJIeIOBAaHUIO FeHOB. HapylieHnne cueruieHus reHOB B pe3yJibTaTe
KPOCCUHIOBEpA.

XpoMOCOMHas TEOPHUS HACIECACTBEHHOCTH. [ €eHETUUECKUE KAPTHI.

I'enetuka mona. XpoMOCOMHOE OMpeAesieHUe Mmoyia. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omorametrHele W reTeporamMeTrHnle opraHu3mbl. HacnemoBanue
MIPU3HAKOB, CLIEIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHIbl H3MEHYMBOCTHU: HEHACIIEICTBEHHAS U HACJIEACTBCHHAS.
Ponp  cpenpl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA



MOU(DUKAIUOHHONW U3MEHUUBOCTH. BapuanimoHHBIN psijl U BapuallMOHHAsI KpUBAs.
Hopma peakunun npusHaka. KonuyecTBEHHBbIE M KAYECTBEHHBIE NMPU3HAKH U HX
HopMa peakuuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnenctBenHasi, wiM TeHOTUNMYECKAas, M3MEHUMBOCTh. KoMOuWHaTHMBHAs
U3MEHYMBOCTh. Meio3 U TMOJOBOM Mmpolecc — OCHOBA KOMOWHATHBHOMU
M3MEHYUBOCTU. MyTalioHHast U3MEeHUHUBOCTh. Kitaccudukanus MyTaiuii: reHHbIe,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpU4YUHbBI MyTaluid. MyTareHasie (hakTopshl.
3aKOH rOMOJIOTUYECKUX PSI0B B HacaeACcTBeHHOW n3menunBocty H. M. BaBumnoga.

BhesnepHast HaCI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKU
YeJIOBEKA: FeHEaIOTHUCCKUM, OU3HEIOBEIN, IIUTOTCHETHUCCKUH, OMOXUMHUYSCKUM,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpemenHoe onpeaeIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCII€ C MOMOIIbIO
[1I1P-ananu3a. HacnenacTBeHHble 3a0o0jieBaHUS 4YEJIOBEKA: TEHHBIC OOJIC3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTnueckue u TeHepaTuBHble MyTauuu. CTBOJOBbIC KIETKU. I[IpuHIUMBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, MPOPUIAKTHKUA U JICYCHUS TCHETHYECKUX
Oone3Hell. MeanKo-reHeTHYecKoe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeIOBeKa.

JdeMoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabmumer  w cxeMbl:  «MOHOTHMOPHJIHOE  CKpCIIMBAaHUE H  €ro
HUTOT€HETUYECKAasi OCHOBa», «3aKOH paCLICIUIEHUS W €ro LUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JurubpumHoe  CKpeuuBaHUe,
«uTomornyeckue OCHOBBEI JTATHOPHUIHOTO CKpELIUBAHUSA, «Meiio3y,
«B3auMoIeCTBUE AJUIENBHBIX TE€HOB», «l'eHeTnMdyeckue KapThl paCTEHUHU,
KUBOTHBIX U 4eNlOBeKa», «l'eHeThka moJjia», «3aKOHOMEPHOCTH HACJEeIOBAHUS,
CLUCIUIEHHOTO C NoJIOM», «KapuoTurbl YemoBeKka M KUBOTHBIX», «Buasl
U3MEHYUBOCTHY, «MoaudukanuonHas HW3MEHUYMBOCTH», «HacnmemoBanue pesyc-
dakropa», «I'eHeTrka rpymni KpoBu», «MyTarmoHHAsI K3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmuIMkanun «MOHOTHOPUIHOE CKpEUIUBaHUEY,
«Henonnoe noMuHupoBaHuey», «JurubpuaHoe ckpemuBaHue», «llepexpéct
XpOMOCOM», MHUKPOCKON W MHKporpenapar «J/[pozodwmmra» (HOopma, myTaruu
(bOpMBI KPBUTBLEB U OKPACKH Tena), repOapuii «I'opox moceBHOI.

JlaGopaTropHble M IpaKTHYecKUe padoThI:



JlabopatopHas pab6ora N2 5. «l3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO U
JUTHOPHUTHOTO CKPEIIMBAHKS Y APO30(HIIbI Ha TOTOBBIX MHKpPOIIPEIIapaTax.

JlabopatopHas padota N2 6. «M3yuenue MoauUKaIMOHHOW W3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

JlabopatopHas padora N2 7. «AHamu3 MyTanui y Apo30(UiIbl Ha TOTOBBIX
MHUKpOTIpenapaTax.

[Tpaktnueckas pabora N2 2. «CocTaBieHWe W aHajIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M MPOLECC. 3apOXKJICHUE CEJICKIUH U JOMECTUKALIUS.
Yuenne H. WM. BaBuioBa o0 1eHTpax MPOUCXOXKIEHUS W MHOrooOpasus
KyJIbTYPHBIX pacTeHuil. LIeHTpBl NMpOUCXOXKACHUS AOMAITHUX XKUBOTHBIX. CopT,
opoJia, MITaMM.

CoBpeMeHHBbIE METOJIbI CeeKIMU. MacCOBBIN M MHAMBUIYAIBHBINM OTOOPHI B
CEJICKIIMM pPAaCTeHUH U >KUBOTHBIX. OIlEHKAa SKCTephepa. bIM3KOPOJICTBEHHOE
ckpemBaHue — uWHOpuAMHT. Yucras nuaus. CKpeNIMBaHUE YHUCTHIX JIMHUH.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuamsanus U e€ ycnexu. VCKyCcCTBEHHBIH MyTareHe3 W
NOJIyYEHUE TOJUILIONAO0B. JIOCTMXKEHUS CEeNeKIUU PpACTEHUM, >XUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTexHoONOruss Kak OTpaciib MPOU3BOJACTBA. ['€HHAas WHXKEHEpUs. OTambl
co3nanus pexomOuHantHoW JIHK wu TpaHcreHHBIX opranm3MoB. Kierounas
uHxeHepus. Kinetounele KylnbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTudeckue  mpobinembl. ['MO -  reHeruyecku
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuuet u cxembl: kKapta «lIeHTpBI MPOUCXOXKACHHUS W MHOTO00pa3us
KyJbTYPHBIX pacTeHuil», «Ilopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «PadoTel akagemuka M. @. iBaHoBay,
«llonmummonaus», «OObeKThl OuoTexHONOTUM», «KJIETOUHbIE KYJIbTYphl U
KJIOHMpOBaHUe», « KOHCTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOA0B M KOPHEIIIONOB TUKUX (DOPM M KYJIBTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Okckypeuss «OCHOBHBIE METOABI W JOCTHXKEHUS CEJEKIMM DPACTEHHH H
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IUIEMEHHYO bepmy,
COPTOMCHBITATENbHBIA  YYaCTOK, B TEIUIMYHOE XO34WCTBO, J1AOOpPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. IBoIOLIHOHHASI OHOJIOTUS.

[IpeanochIKu BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. ODBOJIFOIIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrusiHue SBOJIONMOHHOW TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenscTBa HBOMONUU. [lameoHTOIOrHYECKHE: MOCIEI0BATEIBLHOCTD
MOSIBJICHUS BUJIOB B TAJEOHTOJIOTUYECKOM JIETONUCH, TIEPEXOJHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTo u paznuune dayH u Gaop MAaTEPUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJICTBA M Pa3Ivuusi SMOPHOHOB pPa3HBIX BHUJOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMHYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHM3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKMX MyTeH Yy Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnocbuiku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONUU BHAOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOXKEHHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMPENENEHHAS] WU3MEHUYUBOCTb,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopust 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBosonus. [Tonynsnusa kak eITMHUIA BUIA U 3BOJIIOLIUH.

JIBkymue cuibl ((pakTophbl) SBOJIOIUU BUAOB B NMpHUpoje. MyTalMOHHBINA
mpolecc U KOMOWHATHBHAS WM3MEHYUBOCTH. [lOMyNSIIMOHHBIE BOJHBI W JAperd
reHoB. M30s1ust U MUrpamusi.

EctecTBeHHbIii 0TOOp — HampaBisomuil (Qakrtop dBOIIOIUU. DOPMBI
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEeHHOCTh OpPraHM3MOB KakK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpdh 036l ¥ HIHO-adaNTAIIHH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHblE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBONIONUHU:  (prsieTHdecKas, IUBEpreHTHAs,
KOHBEpPreHTHas, napauienbHas. HeoOpaTumMocTh 3BOJIIOIUU.



[IpoucxoxaeHne OT HeCHEUaIu3UPOBAHHBIX MpeakoB. lIporpeccupyromias
crienanu3anua. AJanTuBHAs paauanus.

JdemoHncTpanum:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkenb, . Mromep, A. H. Ceep1ios.

Tabnuibl u cxembl: «Pa3BuTHE OPraHUYECKOr0 MUpa Ha 3eMiiey, «3apoIbIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OoprObI 32
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOroo0pasue copToB pacTeHHI»,
«MHoroo6pasue  mopoa  KMBOTHbIX»,  «llomymsmuu»,  «MyTarmonHas

U3MEHUYUBOCTHY», «ApoMopdo3sl», «WUnmoamanrtaumum», «OOImas aereHepanus,
«/IBmxkymue cunbl 3BomoIuny, «Kapra-cxema wapmpyrta mytemiectBus Y.
Hapsuna», «boppba 3a cymecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe Bug000pazoBaHuey», « IKOJIOTUUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THIAMU OKPAaCKH,
HA0Op TUIOJIOB M CEeMSsH, KOJuleKius «[IpuMepsl 3alIUTHBIX TPUCIOCOOJICHUN Yy
KUBOTHBIX», MOjeinb «OCHOBHBIE HANpPaBJICHUSI BOJIOIUNY», 00BEMHAST MOJIEIb
«CTpoeHune ToJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpadguueckass kapra Mwupa, KoOJUIeKIUs «DOpMBI COXPaHHOCTH
UCKOMAEMbIX KUBOTHBIX U pacTeHHil», Mojenb ammiukanus «llepekpéct
XpOMOCOMY, BlIaKHbIE TIpenapathl «Pa3Butue HacekoMoroy», «Pazpurue asarymikm,
mukpomnpemnapat «Jpozoduna» (Hopma, mytanuu (HOpMbl KPBUIBEB U OKPACKH
TEna).

JlaGopaTopHble M NpaKTH4YeCKUE PA0OThI:

JlabopatopHas pabora N2 1. «CpaBHeHHE BHJIOB IO MOP(OJIOTHYCCKOMY
KPUTEPHUIOY.

Jlabopatopnas padora N2 2. «OnucaHue MpHCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HM HA 3eMm.ie.

JloHay4dHblE TpPEACTaBICHUS O 3apOKICHUM KW3HU. HayuHble THIOTE3BI
BO3HUKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 M TaHcmepMmus. XuMHYecKas
HBOMIOIUSI. AOUOTEHHBI CHUHTE3 OPraHWYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIEpUMEHTAIIbHOE MOATBEPKACHUE XUMUYECKON 3BoJIIoIMU. HavyanbHbie 3Tarbl
ouonornyeckoit »Bonroruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKHU. llepBble KIETKM W HX SBOJIOLMUS.
®opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Paseutre xu3Hu Ha 3emuie 1o 3pam U nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas Hpbl. [laneosoiickass spa u €€ mnepuoabl: KeMOPUUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, IIEPMCKUHU.

Me3o30Kckas 3pa v €€ NEPUOIbL: TPUACOBBIN, FOPCKUH, MEJTOBOM.

KaiiHo3oiickass »3pa u €€ mnepuoApl: NaJCOr€HOBBIM, HEOrCHOBBIN,
AHTPOTIOT€HOBBIM.

XapakTepucTuKa KiIuMaTra U TE€OJIOTMYECKUX MpoiueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIMKM PACTUTEIBHOTO M KWUBOTHOrO Mupa. ApoMopdo3bl y pacTeHuil u
KUBOTHBIX. [TosiBIIeHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro Mupa Kak OTpakeHHe 3BOJOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

OBOJIIOIMS YeJI0OBEKa. AHTPONOJIOTUS KaK Hayka. Pa3Butre npencraBiaeHui o
OPOUCXOKACHUN YelloBeKa. MeTonpl H3ydeHus aHTporioreHe3a. CXonctBa u
pazInyus YeJI0BeKa U )KMBOTHBIX. CUCTEMAaTUYECKOE TTOJI0KEHUE YETIOBEKA.

HBuwxymue  cuibl  (pakTopsl) aHTPOIIOreHe3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbII 00pa3 >KU3HH,
U3TOTOBJICHUE OPYAUI TPYy1a, MBIIICHUE, PEYb.

OcCHOBHBIE CTaIUA U BETBU JBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenblii, YenoBek mnpamMoxopsAmui, UYenoBek HeaHAEpTadbCKuM, YenoBek
pasymHbIil. Haxonku HMCKOmaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBaHMS, 00JIacThb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPY/IH.

YenoBeueckue pacbl. OCHOBHbIE  OOJbBIIME  pachbl:  €BpOINEOUAHAsS
(eBpasmiickasi),  Herpo-aBcTpajiougHas  (dPKBaTOpualbHasi),  MOHIOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTbl  MPUCIOCOOJEHHOCTH  TMpEICTaBUTENCH
YEJIOBEUYECKUX Pac K YCJIOBHUSIM CYHIECTBOBaHUSA. EQUMHCTBO 4e€IOBEYECKHX pac.
Kpurtuka pacuzma.

JdemoncTpanum:

IMoptpetsi: ®@. Pemu, JI. Ilactep, A. U. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «BosnukHoBeHne CoOJMHEUHOM cucTeMbl», «Pa3Butie
OpraHM4eckoro mupa», «PacturenpHas KieTka», <«OKMBOTHas  KIETKa»,
«IIpokapuotnueckas kietka», «CoBpeMEHHas CHCTeMa OpPraHUYECKOro MHPay,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHHS HYEIOBEKA W YEIOBEKOOOPA3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TAJCOHTOJIOTHYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «llpeBHeummue oan», «pesHue moam», «llepsbie
COBpPEMEHHBIE JTIOAN», «HenoBeuecKne pace».



O6GopynoBanue:  Mymsiku  «[Ipoucxoxknenue — yenoBeka»  (OHOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTallblla, KPOMAHbOHIIA), CJICNKA WU
M300paKeHUs KaMEHHBIX OpYyAHM NEPBOOBITHOrO YeEJIOBEKa (KaMHHU-UYOIIIEPHI,
pyouna, ckpeOna), TreoXpoHOJOrMueckas Ta0numa, Koyuiekius «Dopmbl
COXPaHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M MpaKTHYeCcKUe PadoOThI:

[Ipaktraeckas padora N2 1. «M3ydeHne MCKOMaeMbIX OCTATKOB PACTCHHHA U
KUBOTHBIX B KOJUICKIIUASIX).

OKcKkypeus «IBONIONUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAYYHBIN WM KpaeBeIueCcKuil My3ei).

Tema 3. Oprann3Msbl 4 OKpY:KawIas cpeaa.

DKoJorus Kak Hayka. 3aJjauu U pasjelibl SKOJIOrui. MeToabl 3KOJIOTUYECKUX
UCCJIeIOBaHUN. DKOJOTUYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3JYIITHAs, MOYBEHHAas,
BHYTPUOpPTaHW3MEHHAs.

Okonornyeckue (¢akrtopel. Krnaccudpukanus 5KOJOTHYECKUX (PAKTOPOB:
abumoTHyeckue, OMOTHYECKHME U aHTpOINoreHHble. JlelcTBHE HKOJOTHUYECKUX
(aKkTOpOB Ha OPTraHU3MBI.

AbGuotnueckue (akToOpbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnennst  OpraHu3MOB K  JEUCTBHIO  aOMOTHYECKHX  (DaKTOPOB.
buonornueckre puTMsl.

Bbuornueckue (haKkTopHI. Bunsr OMOTHUYECKUX B3aUMOJIECTBUH:
KOHKYPEHIIUS, XUIIIHUYECTBO, CuMOMo3 u ero ¢opmsl. [lapasutusm, koomnepanms,
MyTyaJiu3M, KOMMEHCAJIu3M (KBapTUPAHCTBO, HaXJICOHWYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaYeHHE OWOTHYCCKMX B3aUMOACHCTBHMA ISl CYIIICCTBOBAHHS
OpPraHU3MOB B MPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKH Tnonyidanuud. OCHOBHbIE IOKa3aTenu
MONYJISIIUU: YUCIEHHOCTb, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTbH, MPUPOCT,
Murpanus. J[nHaMmka YucI€HHOCTH MONYJISIIUU U €€ PeryJIsaiusl.

JdemoncTpanum:

[Toptpetsl: A. I'ymOoasaT, K. @. Pynwe, O. ['ekkensb.

Tabmuter 1 cxemsl: kapta «lIpupomnsie 30ub1 3emum», «Cpenbl oOUTaHUS
opranu3mMoBy», «®Doronepuoanam», «llomymsiuun», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTH TOMYJISAIUU HHOY30puu-Ty(henbkny, «[lumessie memm.

JlaGopaTopHble M IpaKTHYecKUe padoThbI:



Jlabopatopnas padora N2 3. «Mopdonorndeckrne 0COOCHHOCTH PacTCHUH U3
pa3HbIX MECT OOMTAHUS.

JIaGopatopHas pabora N2 4. «BnusiHue cBeta Ha POCT M pa3BUTHE YEPEHKOB
KoJIeycay.

[TpakTraeckas padota N2 2. «IloacuéT mIOTHOCTH MOMYNIANNNA Pa3HBIX BUIOB
pacTeHun».

Tema 4. Coo01iecTBa M 3KOJI0rMYEeCKHE CUCTEMBI.

Coo0miecTBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIICHO3a: BHUAOBas,
NPOCTpPaHCTBEHHAs, Tpoduueckas (mumieBas). Buuabl-nomuHantel. CBsi3u B
OuorieHo3e.

DKOJIOTUYECKHE CHCTeMbl (IKOcUCTeMbl). [loHsATHE 00 »JKOcHCTeMe W
ouoreornenoze. @OYHKIIMOHATBHBIC KOMIIOHEHTBI 3KOCHUCTEMBI: TIPOIYIICHTHI,
KOHCYMEHTBI, PEAYIIEHThI. KpyroBopoT BEIIECTB U MOTOK SHEPTHH B DKOCUCTEME.
Tpoduueckue (NMUIIEBBIC) YPOBHU JKOCUCTEMBI. [IWIEBBIC IIEMW W CETH.
OcCHOBHBIC TIOKAa3aTeIW SKOCHUCTEMBI: OWoMacca, MPOIYKIUSA. DKOJOTHUSCKHUEC
NUPAMUIBI.  TPOAYKIMH, YHCIECHHOCTH, Owuomacchl. CBOWCTBA 3KOCHCTEM:
YCTOWYMBOCTh, cCaMoperyJsiius, pa3surue. CyKIieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOIO
WJIH IIUPOKOJIMCTBEHHOIO JIeca.

AHTpPOIIOTeHHBIE ~ DKOCHUCTEMBL.  ATPOIKOCHUCTEMBL. Y POOIKOCUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak @akrop ycroWumBocTu dKocucteM. CoxpaHeHHe
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYyenne B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u CTpyKTypa
ouoceprr. JKuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OMochepbl Kak
rJI00aIbHOM JKocHCTeMbl. J[MHaMHuYeckoe paBHOBECHE W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTh! BemiecTB 1 OMOreOXMMHYECKUE ITUKIIBI 3JIEMEHTOB (yTiepoa,
a3zoTa). 30HabHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBo B Onochepe 3emin. AHTPONIOTCHHBIE U3MEHEHHsI B Onocdepe.
I'moGanpHbIC 2KOOTHYSCKHUE TTPOOTIEMBI.

CocymiecTBoBaHMe PUPOIBI u YeJI0BEYECTRA. CoxpaHeHue
O6uopa3zHooOpasusi Kak OCHOBa ycToumBocTu Ouocdepsl. OCHOBA palMOHATHHOTO
VOpaBICHUS TPUPOIHBIMU pecypcamMu U HX UCIONb30BaHue. JloCTHKEHUA
OMONOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:



Iloptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «llumessie nenu», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llenmu nutanus», «IKoJOrMYECKas MUPAMHIAN,
«buocdepa u yenosek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIECa», «DKOCHUCTEMA
XBOMHOro  jeca», «buomeHos Bogoéma», «ArpoueHo3», «lIpumepHsie
AHTPOIIOTCHHBIE  BO3JACUCTBUS Ha Ipupody», «BaxHeWmme HUCTOYHUKHU
3arpsA3HEHUs BO3/1yXa M TPYHTOBBIX BoA», «llouBa — BakHEWIIass COCTaBIISIONIAS
ouochepr», «PakTopsl Aerpaganuu nousy», «llapHukoBsiii 3¢ dexTy, «DaKTOphI
pPaZMOaKTUBHOTO 3arps3HeHust Ouochepb», «OOwmWas cTpykrypa Ouocheps,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«KpyroBopot yrinepoaa B Ouocdepe», «KpyroBopor azora B Ipupoae».

O6GopynoBaHue: MoJenb-aniuiKanus «TunuuHbie OMOIIEHO3bI», TepOapuii
«PactutenbHbie cooliiecTBay, Kouiekiuu «buoienos», «Bpeautenn BakHEUIINX
CEJIbCKOXO3AMCTBEHHBIX KYJIBTYpP», TepOapuu M KOJUICKUMHU pACTeHHH W
KUBOTHBIX, NPUHAJICKAIINE K PA3HBIM 3KOJIOTMYECKUM TpYyIIaM OAHOTO BHJA,
Kpacnas xuura Poccuiickoit ®eneparuu, M300pa)keHUsT OXpaHAEMbIX BHUOB
pacTEeHU U JKUBOTHBIX.

INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHMA IIPOTPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIEI'O
OBPA3OBAHUIA

Cornmacuo ®I'OC COO, ycranaBnauBarlTcs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUSI  OOYyYalOIIMMHUCS TIporpaMM CpeaHero oOmero oOpa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType IMYHOCTHBIX pe3ylbTaTOB OCBOCHUS npeaMmera «buosorus»
BBIJICJICHBI CIIEYIOIINE COCTABIISIONINE: OCO3HAHNWE OOYYAIOIIMMUCS POCCUUCKON
rpaXkXJaHCKOM MIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH
U CaMOONpPEACJICHUIO, HalWyue MOTHUBAIMM K OOydYeHHI0 OHOJIOTHH,
[[eJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOEKIEHWH JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TpaAUIUN pa3BUTUS OUOIOTHYECKOTO
3HAHMSI, TOTOBHOCTh M CIOCOOHOCTH O0YYaromuXCsi pyKOBOJCTBOBATHCS B CBOEH
JNEATENBHOCTA LEHHOCTHO-CMBICIIOBBIMHA  YCTAHOBKAMH, MPUCYIIUMUA CHUCTEME



OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIWYWE DSKOJOTHMYECKOTO TPABOCO3HAHMS,
CHOCOOHOCTH CTaBUTh IICJIM U CTPOUTD KU3HCHHBIC IIIAHbI.

JIMYHOCTHBIC PEe3yJIbTaThl OCBOCHHUS IpeaMera «bHoorus» mTocTHrarTcs B
CIMHCTBE Y4YeOHOM W BOCHUTATEIBHOW JACSITCILHOCTH B COOTBETCTBHH C
TPATUIIMOHHBIMH POCCUHCKUMU COLMOKYIBTYPHBIMHU, HCTOPUUYCCKHUMH U JTyXOBHO-
HPAaBCTBCHHBIMH IICHHOCTSIMH, NMPHUHATHIMH B OOIIECTBE MPaBWIAMHU U HOPMaMHU
MOBEACHUS W CIIOCOOCTBYIOT TIpOIeCCaM CaMOIIO3HAHMS, CaMOBOCIIMTAHHUS U
CaMOpa3BUTHUS, Pa3BUTHUsS BHYTPEHHEH MO3MIMK JIMYHOCTH, MATPHOTU3MA,
YBaKEHHUSA K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TpyJa M CTapIIeMy MOKOJICHHIO,
B3aMMHOTO YBaXXCHHs, OCPEKHOr0 OTHOIICHHS K KYyJbTYPHOMY HACICAUI0 H
TPaIUIMsIM MHOTOHAIIMOHAIBHOrO Hapoja Poccuiickoit denepanuu, npupoae u
OKPYKAIOIIEN CpEE.

JIMYHOCTHBIC pe3yJbTaThl OCBOCHHS YydeOHoro mpeamera «buosiorusy»
JO/KHBI OTPaskaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYAONIUXCS PYKOBOICTBOBATHCS
cOpMUPOBAHHON BHYTpEHHEH MMO3MIMEH JIMYHOCTH, CHCTEMOW I[CHHOCTHBIX
OpHCHTALIMM, IMO3UTHUBHBIX  BHYTPEHHHUX  yOEXKIEHHH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOro OOINECTBa, pacCIIUPEHHE >KU3HEHHOTO
OIBITAa M OTBITA JCATCIBHOCTH B IMPOIECCE peaau3allid OCHOBHBIX HaIlpaBICHHU U
BOCIHHUTATENLHON AEITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOro BOCIIUTAHMUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKOH MO3UIIUK 00yJYaOIIEerocsl Kak akTUBHOTO U
OTBETCTBCHHOT'O WICHA POCCUKCKOTO OOIICCTRA;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHA M MPaBOIOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATCILHOCTH IIPU CO3JIaHHUH
y4eOHBIX MPOCKTOB, PEIICHUU yYEOHBIX W IO3HABATEIBHBIX 3aJ1ay, BBIMOJIHCHUU
OMOJIOTHYCCKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3WIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSITH €€;

YMEHHE YUYUTHIBATh B CBOMX JCHCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJICH C Pa3HBIMU YOCKICHHUSIMU, KYJbTYPHBIMU IIEHHOCTIMU U
COIIMAJIEHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOIO BBIIOJHCHHUS
y4eOHbIX, IO3HABAaTEIbHBIX M HCCJICAOBATEIbCKMX 3a7ad, YBaKHTEIBHOI'O
OTHOIIICHHS K MHEHHIO OIIMOHEHTOB IpHU OOCYXICHHH CIIOPHBIX BOIPOCOB
OMOJOTHYECKOTO COICPIKAHMS;



TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpEN
Ponunoii, ropmoctu 3a CBOW Kpai, cBOO Poauny, CBOM S3BIK M KYJIBTYDY,
IIPOIIJIOE ¥ HACTOSLIEE MHOMOHAIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACIEIUIO U AMSITHUKAM MPUPOIBI,
NOCTHKEHUsIM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATHh BKJaJ POCCHUHCKUX YYEHBIX B CTAaHOBJIICHHE W
pa3BuTHe OWMOJOTUM, TOHUMAHUS 3HAYCHUS OWOJOTMU B TIO3HAHUU 3aKOHOB
OPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

uaeitHas yOeXIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO U 3ammre OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUICKOIO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTE CEMEHHOM JKM3HU B COOTBETCTBUH C
TpaauusiMHu HapoJoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHYECKOE OTHOIIEHWE K MHUPY, BKIIIOYAsl 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;

NOHUMAaHHE 3MOLIMOHAIBHOTO BO3/IEUCTBUSA JKUBOU MPUPOABI U €€ LIECHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHUIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) ¢usuuyeckoro BocnuTaHUusA, (POPMHUPOBAHHMS KYJIbTYPbI 310POBbS H
3MOIMOHAJIBHOIO 0JIArONMOJIyYHs:

NOHMMaHWEe U peanu3anus 370poBOro u Oe3omacHOro oOpa3a >KU3HH
(3mopoBO€  TMUTaHHWE, COONIOJEHHE TUTHEHUYECKUX MpPaBUI U HOPM,
cOaaHCUPOBAHHBIN pPEXUM 3aHATUA M OTAbIXa, peryispHas ¢usnyeckas
aKTUBHOCTB), OEpEeKHOT0, OTBETCTBEHHOTO W KOMIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DU3UYECKOMY U MCUXUUYECKOMY 370POBbIO;



MOHMMAHWE 1IEHHOCTU TPaBUJ HHAUBUIYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJACHUS B CUTYaIIMX, YTPOXKAIOIINX 3JJ0POBBIO U KU3HU JIOJEH;

OCO3HAHUE MOCIEICTBUN U HENPUATHUS BPEIHBIX NPUBLIYEK (yHOTpeOJIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH MacTEpPCTBa, TPY10It00u¢e;

TOTOBHOCTh K AKTUBHOM JIESITEIBHOCTH TEXHOJOIMYECKOW U COLMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHSITH TAKYIO ICSITEIbHOCTb;

MHTEpPEC K pazIMuHbIM cdepam MpoPecCUOHATBLHON eATeIbHOCTU, YMEHUE
COBepIlIaTh OCO3HAHHBIM BbIOOp Oyaymield mnpodeccud ¢ Pean30BbIBATH
COOCTBEHHBIE KU3HCHHBIC TUTAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0 W CamMOOOpa30BaHUIO Ha
MPOTSHKCHUH BCEH JKU3HU,

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

9KOJIOTUYECKH 11eJIecO00pa3HOe OTHOIICHUE K TMPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBaHUS,

MOBBILIEHUE YPOBHS OKOJOTHYECKON KyJIbTYpbl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHUSA TMOCTYNKOB W OLEHKM WX BO3MOXHBIX TIOCIEACTBUN ISt
OKpY’KaroUen Cpelsl;

OCO3HAaHME TJI00ATBHOrO0 XapakTepa 3KOJOTMUECKHX Mpo0ieM M MyTed HuX
pelieHus;

CITOCOOHOCTh HCIIOJIB30BaTh TMPHOOpPETaeMble TP HM3YUYCHHH OWOJIOTHUH
3HaHMSI W YMEHUS TPU PEHICHHH TPOOJIeM, CBS3aHHBIX C palMOHAIbHBIM
IPUPOIOIONIB30BAaHNEM  (COONIIOICHHE  TPaBWJI  TOBEIEHUS B MPUPOJIE,
HAIlPaBJICHHBIX HA COXPAaHEHUE PABHOBECUA B HKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCHCTEM, OMOoCchepsI);

AKTUBHOE HENPUSATHE JICMCTBUM, MPHUHOCAIIMX BpEd  OKpPYXKaroIIEh
MPUPOAHON Ccpenie, YMEHHE MPOrHO3UPOBATh HEOIATOMPUATHBIE SKOJOTHYECKUE
MOCJEACTBUS MPEANIPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HAJIUYHME Pa3BUTOrO SKOJOTHUYECKOTO MBIIUICHUS, IKOJIOTUYECKOU KYIbTYPHI,
ombITa NEeATEeNbHOCTU HKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOW U COLMAIBHOMU
MPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MIPAKTUYECKOMN JIE€SITENbHOCTH SKOJIOTMYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMUA:



c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKU U OOIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JUAJOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YHUTATEILCKOW KYJIbTYpPhl KaK CpeICTBa
B3aUMOJICHCTBUS MEXKY JIFOJABMU U MMO3HAHUS MUDPA;

noHUMaHue crnenudpuku OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJiu B
dbopMUPOBaHUN PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
npeacTaBieHus 00 OKpYKaloleM MHUpEe KaK O €IMHCTBE MPUPObI, YEJIIOBEKa U
oO1iecTBa, B TMO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpodsiemM
COXpaHEHMs TPUPOHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OWOJIOTHU JJIi COBPEMEHHOW ITMBHJIM3AIIUHU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEIMIIMHBI, CO3/IaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pemiaTb  pPecypcHble  TPOOJEeMbl  pa3BUTHUS
YeJI0BEUECTBa, MTOMCKA MYTEH BBIXOJA U3 II00ATBHBIX IKOJIOTHUUECKUX MPOOJIeM U
obecrieueHus:  Tmepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  pallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX PECYpcoB W (OPMUPOBAHUIO HOBBIX CTaHIAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OWMOJOTHYECKUX 3HAHUM B LEIAX
NOBBILIEHUSI OOIIEH KYyJIbTYphl, €CTECTBEHHO-HAYyYHOW T'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBbHON IPaMOTHOCTH OOydaromuxcs, GopMHUPYyEeMOit
IpU U3y4YEHUU OMOJIOTUH;

MOHUMAaHHE CYIIHOCTH METOJOB MMO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAHHS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOUIEr0 MHUpPA U MPOUCXOASAIINX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOYEHHS HA OCHOBE HAYYHBIX (AKTOB H
UMEIOIIUXCS TAHHBIX C LEBIO MOTYYEHHUs TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOATENFHO HCIIONIB30BaTh OMOJOTUYECKUE 3HAHUSA IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIISTH
MIPOEKTHYIO U UCCIIEI0BATEIBCKYIO IESITENbHOCTh UHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEpPHIBHOMY  OOpa30BaHHIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHWI MO OWOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIBTATBI



MeranpenMeTHbIE pe3yibTaTbl OCBOEHHUSA ydeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAuuMble Mg (HOPMHUPOBAHHUS MHUPOBO33PEHUS OO0YyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAYUYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAay4yHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEprus, SBICHHE, MPOLECC,
CUCTeMa, Hay4yHbIM (akT, NPUHLUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCleIoBaHue,  HaOJIOJIeHWe,  HM3MEpPEHUe,  OKCIEPUMEHT U APYIHx),
yHUBEpCAJIbHbIE y4yeOHble JelcTBUA (TIO3HABaTelbHbIE, KOMMYHHKAaTHUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (GyHKIMOHATBEHON
IPaMOTHOCTH M  COLMAJIBHOM KOMIETEHUMH OO0Yy4aloluXxcs, CIOCOOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOCHHbIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMSI W  YHUBEPCAIbHBIC Yy4yeOHBbIE JCHCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTPaMMbl CPEHETO O0OIIero
00pa3oBaHus TOJHKHBI OTPAkKaTh:

OBJajnenue YHUBEPCAJIbHBIMH Y4eOHbIMHU NMO3HABATEIbHBIMH
JefCTBUSIMU:

1) 6a30BbIe JJOrHYECKHE TeCTBHS:

CaMOCTOSITEIbHO  (OPMYNIHpPOBaTh W aKTyaJU3UpOBaTh  MPoOJIeMYy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILJICHUS
(amanu3a, cuHTE3a, CpaBHEHUsI, KiaccupuKaIuy, 0000IIeHHs ), PAaCKPbIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATH UX XapaKTepHbIE NMPU3HAKU, YCTaHABIUBATH
CBSI3U C APYTUMHU TOHATHUSIMH);

ONpeAeisaTh LEJIH JEATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl I€ATEIBHOCTH C TOCTABICHHBIMHU IEISIMU;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl 00bSICHEHUS (AKTOB M SIBJICHUN
YKWBOU IPUPOBI;

CTPOUTh JIOTMYECKHE PaCCyX JeHUS (MHIYKTUBHBIC, J€IYKTUBHBIC, TIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M IPOTHUBOPEUYHS B paccMaTpUBAECMbIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKITIOUCHHS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CpeacTBa JUTST MIpeJICTaBICHUS
CYIIECTBEHHBIX CBA3€M U OTHOIIECHUM B M3y4aeMbIX OHMOJIOTHMYECKUX OOBEKTaXx, a
TaK)k€  TPOTUBOPEUMM  pPa3HOTO  pPOJa,  BBIABICHHBIX B Pa3IUYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;



pa3palaTbiBaTh IJIaH PEIICHUs] MPOOJIEMBbI C YUETOM aHalv3a UMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B ICITEILHOCTh, OIICHUBATH COOTBETCTBUEC PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKU TIOCIIEACTBUN JACATEIHPHOCTH;

KOOPJWHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  peajbHOrO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE eHCTBHA:

BJIQJICTh HABBIKAMHU Y4EOHO-HUCCIEA0BATEIbCKOW M TPOCKTHON JIEITEILHOCTH,
HaBbIKAMU  Pa3pelieHuss MpoOJieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS IPAKTUYCCKUX 3aa4, IPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JUYHBIC BHUJIBI JICITCIBHOCTH [0 TOJYYCHUIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIMH, NPEeoOpa30BaHUI0 M NPHMCHCHHIO B Yy4eOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHNN YY€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaATH HAYYHBIN THI MBINUICHUS, BIaJCTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYCBBIMU TIOHSITUSAMHU U METOJIaMH;

CTaBUTh M (HOPMYyIUPOBATH COOCTBEHHBIE 3aJayM B 00pa3oBaTeIbHOM
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaXOAUTh apryMEHTBhI [JIs JI0Ka3aTelIbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHHWS 3aJayd  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh 1I€JICHATIPABICHHBIA TOUCK IEpPEHOCa CPENCTB M CIOCOOOB
JIEHUCTBUS B TPOPECCUOHATIBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHHS B TMO3HABATEIBHYIO M TMPAKTHUYECKYIO O00JacTH
KU3HEEATECTHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJjiaratb OPUTHHAIBHBIC TMOJIXOJbI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpMAIH (TEKCTEe yueOHOTO
mocoOusi, HAYYHO-TIOMYJSAPHON JUTEpaType, OHOJIOTHYECKHX CJIOBapsAX U



CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
WH(OPMAITUIO Pa3IMYHBIX BUIOB U ()OPM MPEACTABICHHS, KPUTUICCKU OIICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTUBOPECUUBOCTD;

(GbOpMyITHpPOBATH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIBI MPU TIOUCKE U
otOope Ouonornueckoil mHpoOpManu, HEOOXOAUMOM JIJIsi BBITIOJHEHUS YYEOHBIX
3aj1ay;

NpPHOOPETAaTh ONBIT HCIOIL30BAHUS HHPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOT'O MCITOJIB30BAHUS PA3IMIHBIX
TIOMCKOBBIX CUCTEM;

CaMOCTOSATCJILHO  BBIOMpaTh  ONTHUMANbHYHO  (GOpMYy  TPEACTABICHUS
Oounonornyeckoit mHGopManKK (CXeMbl, TpadUKH, THArPAMMBI, TAOJIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAyYHBIH S3BIK B KA4eCTBE CpPEJACTBA NpH paboTe C
Ouojornyeckoil HMHPOpMaNUel: TPUMEHAThL XUMHUYECKHE, (HU3UYECKUE W
MaTEMaTUYECKUE 3HAKM M CUMBOJIBI, (OpMYIbI, aOOpeBHAaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MpeoOpa3oBBIBaTh  3HAKOBO-CHMBOJIMYCCKHE  CPEJCTBA
HaTJISATHOCTH;

BJaJIeTh ~ HABbIKAMHU  pAClO3HABaHUS M 3allUTBl  WHGOpMAINH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OgBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BceX c(hepax >KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXIaeMoW TeMmbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJTHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIIMHA JPYTUX YYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpeAcTBa OOIICHHUS, TOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyaIlui,
YMETh CMATYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3NMUYHBIMU CIIOCOOaMH OOIEHUS W B3aMMOJCHCTBHS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:



MOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHON W WHIWBUIYaJIbHOU
paboTHI MPHU pElICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS TIPU PEILICHUH Y4eOHOH 3a/1auu;

BBIOMpATh TEMATHKY U METOJbl COBMECTHBIX JCHCTBHM C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJ€HA KOJUIEKTUBA;

NpUHUMATh I[€IM COBMECTHOM  JAEATENbHOCTH, OPraHU30BBIBaTH W
KOOPJIVMHUPOBATH JEUCTBUA IO €€ HOCTUKEHUIO: COCTABIIATH IUIAH JEUCTBUHU,
pacrpenensTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXJIAaTh pPE3YyJbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KAadye€CTBO CBOEro BKJIaJa M KaXKJIOrO y4YaCTHHKAa KOMAaHJbl B
oOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIEHHUBAaTh HJAEUM C TO3UIMU HOBU3HBI,
OPUTHHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIATh TO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PaA3IUUYHBIX
CUTYaIUSX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHHUBEPCAJbHBIMU PEryJATUBHBIMY J1€HCTBUAMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJIeM U HX
pEIIeHHs B )KM3HEHHBIX U YUeOHBIX CUTYaIUAX;

BbIOMpATh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUN I1I€JIEBBIE M CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKax IO OTHOUIEHUIO K XHUBOW IPHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENIBHYIO NIESITEIbHOCTh, BBISBIATH
poOJIeMbl, CTaBUTh U (HOPMYJIHUPOBATh COOCTBEHHBIE 3a7a4l B 00pa3oBaTEIILHOMN
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSATETILHO  COCTABJISATh IUIAH PEIICHUs MTpoOieMbl C  y4ETOM
HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAITOYTECHHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATOUTECHUH;

JieaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pPELIEHNUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAUINH B
pa3HbIX OO0JIACTSIX 3HAHUW, IMOCTOSHHO TMOBBIIATH CBOM OOpa30BaTENbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:



NaBaTh OLICHKY HOBBIM CUTyalllssM, BHOCHTb KOPPEKTHBBI B JEATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEISM;

BJaJ€Th HaBbIKAMU  IIO3HABATEIbHOM  pedueKcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JECHUCTBUA M MBICIUTEIBHBIX NIPOLIECCOB, HUX PpE3YJIbTAaTOB U
OCHOBAaHMM, MCHIOJb30BaTh MPUEMBI peIIEKCUU Il OLUEHKH CUTYallMH, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PUCKH W CBOEBPEMEHHO NPUHUMATh PEIMIEHUS IO HUX
CHUKEHUIO;

OPUHUMATh MOTHBBI M apryMEHThl APYIMX IpPH AaHaIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M APYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl APYTMX IpH aHalIu3e pe3yJbTaToB
NEATEIbHOCTH;

pU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU JPYTOro YeJOBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmetnble pe3ynbTathl ocBoeHHsl mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyecKkue s yueOHoro npeamera «bruoiorus»
Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI JEHCTBUN MO OCBOEHUIO, UHTEPIIPETALINHN U
npeoOpa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3JIMYHBIX y4EOHBIX CHUTyallUsAX, a TaKKe B pPeabHBIX
KU3HEHHBIX CHUTYyallMsIX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme mnpeameTHbie
PE3YNbTATHI IPEICTABIIEHBI TI0 TOJIaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOCHUS y4yeOHoro mpeamera «buonorusi» ¢ 10
Klacce JOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHWN O MECTE€ U POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI ECTECTBCHHBIX HAayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MHpa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHHCKUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAITBHOU
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKpbhIBaTh COJEPKAHHE OMOJOTHYECKHX TEPMHHOB W TIOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonm3M (0OOMEH BEHIECTB W TMpeBpaIieHUe
SHEPI'uM), TOMEOCTa3 (CaMOPETYJIALMs), YPOBHEBAsT OpPraHU3AIMs JKUBBIX CUCTEM,



CaMOBOCIIPOM3BEICHNUE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U
pa3BUTHE;

YMEHHE Wu3Jaratb OHOJOTMYECKUE TeOopuH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHasg JOrMa MOJEKYJIApHOM Ouonorum), 3akoHsl (I
Menpens, T. Moprana, H. V. BaBunoBa) u ydeHust (0 H€HTpax MHOrooOpas3usi u
MPOUCXOXKIEHUS KyJIbTypHbIX pacteHuilt H. . BaBuioBa), onpeaensiTe TpaHUIIbI
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJIAJIETh METOAAaMHU HayYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHME >KUBBIX CHUCTEM, IMPOLECCOB U SIBJICHUI, OpraHu3alus W MpPOBEJICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXJY MCCIEyEeMbIMU BEJIMYMHAMHU, OOBICHEHHE TMOITYYEHHBIX
pE3yNIbTATOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHSITHM, TEOpU M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHE BBIACNATH CYIIECTBEHHbIE NMPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoOT, OJHOKIETOYHBIX ¥ MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHa BEIECTB M MPEBpALICHUS SHEPTUU B KIETKe, (POTOCHMHTE3a,
IUTACTUYECKOTO M JHEPreTMYECKOro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUS, WHIMBHUAYAJbHOIO Pa3BUTUS OpraHuM3Ma
(oHTOTEHE3);

yMEHHE MPUMEHSTH MOJTYYEHHBbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTUYECKUX
IPOLIECCOB M SIBICHUM, IJISl MPUHATUA MPAKTUYECKUX PEUICHUN B IOBCEIHEBHOMN
KU3HA C 1eNbl0 o0ecredeHus Oe30MacHOCTH CBOETO 3/I0pOBbS M 30POBbS
OKPYXAIOIIUX JIFOICH, COOMIOIEHUSI HOPM IPAMOTHOTO MOBEICHUS B OKPY’KaIOIIEH
NPUPOJHON Cpele, MOHMMaHUE HEOOXOJUMOCTH HCIOJIb30BaHUS JTOCTHXKCHUM
COBPEMEHHOM ounonoruu u OMOTEXHOJIOTUN TUIst palMOHAIBLHOTO
IPUPOIOTIOJIH30BAHMS;

YMEHHE pelmaTh 3JEMEHTapHblE T'E€HETHYECKHE 3aJadyd Ha MOHO- H
OUTHOPUIHOE CKpellMBaHUE, CLEIUICHHOE Hacjlel0BaHUE, COCTaBIATh CXEMBbI
MOHOTHMOPHIHOTO CKPEIMBAHUA ISl MpPEJCKa3aHUsl HaclleJOBaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATH JIaDOpaTOpHbIE M MNpPAaKTHUECKHE paboThl, COOJII0AAThH
mpaBwiIa mpu paboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OLIEHMBaTh M HHTEPHPETUPOBATH HHPOPMALIHIO
OMOJIOrMYECKOTO  COJIEP)KaHUs, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeICTBa MAacCOBOW MH(pOpPMAIUH, HAYYHO-TIOMYJISIPHbIE



MaTepualibl), 3TUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OHOJIOTHUH,
MEIULMHE, OMOTEXHOJIOTUH;

YMEHHE CO037aBaTh COOCTBEHHbIE IMCHbMEHHBIE M YCTHBIE COOOLIEHUS,
0000111251 OMONOrHYecKyt0 HHGOPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPaMOTHO
MCII0JIb30BaTh NOHSATUIHBIN anmnapaTt OMOJIOTHH.

[IpenmeTHble pe3yabTaThl OCBOEHUSA ydueOHOro npeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJU OMOJOTUU B CUCTEME HAYUHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTHHBI MHUpa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUICKUX U
3apyOeKHbIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIUOHAIBHOU
IPaMOTHOCTH YEJIOBEKa AJI pelIeHUs )KM3HEHHBIX 3a/1ay;

YMEHHE PaCKphIBaTh COJEP)KaHHE OMOJOTHMUYECKHX TEPMHHOB W TOHSTHIA:
BUJ, TIOMYJSUsSA, TeHOGOH I, IBOJIOLHNS, ABMKYIIUE CUIIbI ((aKTOPBI) IBOIIOLNH,
IPUCTIOCOOJIEHHOCTh OPTraHW3MOB, BHU000pa30BaHUE, JKOJIOTHYECKUE (PaKTOPHI,
DKOCHUCTEMa, TNPOJYIEHThI, KOHCYMEHTBI, PEAYLEHTBI, LEMH MUTaHUA,
9KOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

yMEHHE u3JlaraTh OWOJIOTMYECKHEe Teopuu (IPBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETUYECKass TEOpHUS DBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apogsimeBoro cxoncrtsa K. M. boapa, depenoBaHusi riaBHBIX HalpaBieHUN U
nyteit oo A. H. CeseprioBa, yuenus o 6uochepe B. U. Bepnaackoro),
ONPENEIATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BIIAJIETh METOJAAaMHU HayYHOTO MO3HAHUS B OMOJIOTUU: HAOTIOIEHUE U
OMMCAHUE YKUBBIX CUCTEM, IPOIIECCOB U SIBJIICHHI, OpraHU3alus U IPOBEACHUE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABMKCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIECIyEeMbIMU BEJIUYMHAMHU, OOBSICHEHHE TOTyYEHHBIX
pPEe3yAbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX IMOHSATUN, TEOPHH M 3aKOHOB, YMEHUE
JienaTh BEIBOJbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIETATh CYLIECTBEHHbIE NPHU3HAKU CTPOCHUS OWOIOTUYECKUX
OOBEKTOB: BHUJOB, TOMYJIALUN, MPOAYIEHTOB, KOHCYMEHTOB, pPEAYLECHTOB,
OMOreoneHO30B M JKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOro0 OTOOpa, BUA000pa30BaHUS, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB HA OPraHM3MbI, TEPEHOCA
BEIIECTB M TIOTOKAa JHEPrHMM B JKOCHUCTEMAaX, AHTPOINOIEHHBIX H3MEHEHUN B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEUIECTB U OHOr€OXMMUYECKHX
IIUKIIOB B Omocdepe;



yMEHUE TPUMEHSITh MOJyYeHHBbIC 3HAHUS IJi1 OOBSICHEHUS OWMOIOTUYECKUX
IIPOLIECCOB U SIBJICHUMU, I NPUHATUS NPAKTUYECKUX PEIICHUNA B IIOBCEIHEBHOU
KU3HU C IeNpl0 obecredeHnss Oe30MacHOCTH CBOETO 3/J0POBbS U 3I0POBBS
OKPY’KaOIIUX JIIO/IeH, COOMIOACHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYXKAIOIICH
OPUPOTHON cpele, TOHMMaHUE HEOOXOIUMOCTH HCIOIB30BAHUS JTOCTIKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATFHOTO MPUPOAOIOIH30BAHNUS;

YMEHHE peliaTh JJIEMEHTapHbIE OMOJOTHYECKUE 3a/1ayHl, COCTABISATH CXEMBI
NepeHoca BEIIECTB M SHEPTUHU B IKOCUCTEMax (IIENHU UTaHNUA);

YMEHHE BBINIOJHATH JIa0OpaTOpHBIE M MPAKTHUYECKHE padoThI, COOIIOAAThH
npaBuia mpu padbore ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTUYECKH OIEHUBaTh W HHTEPIPETHPOBATH HH(MOPMAIIUIO
OMOJIOTMYECKOTO  COJIEpPIKaHUs, BKJIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAaHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpeICTBa MAaCCOBOW WH(POPMAIUH, HAYTHO-TOMYIISIPHEIC
MaTepuaybl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIC IMCHMEHHBIE M YCTHBIE COOOIICHHS,
0000111251 OMONOTrHYECKY0 HHPOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAaMOTHO
UCIIOJIb30BaTh MOHATUWHBIN anmnapat OUOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
N2 HamMeHoBamme Kosmn4yecTBo 4acoB JJIeKTPOHHBbIE
(ungposbie)
n/ | pas3aesioB U TeM Bcer | Kontpoubnbl| IIpakTudecku
oOpa3oBaTe/ibHbIE
n NMPOrpamMmbl 0 e padoThbI e padoThbI
pecypcsl
5 bubmuoreka [JOK
HOJIOTHSI KaK
1 2 0.5 https://m.edsoo.ru/7f41c2
Hayka
92
bubmuoreka [JOK

JKuBble cucTeMsl u
2 1 https://m.edsoo.ru/7f41c2
HX OpraHu3aus

92
XUMHYECKUH bu6mmoreka [JOK
3 COCTaB U CTPOEHHUE 8 1 https://m.edsoo.ru/7f41c2
KJIETKH 92
K bubmuoreka [JOK
WU3HEACITEIIBHOC
4 6 https://m.edsoo.ru/7f41c2
Thb KJICTKH

92



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

PasmHOxeHuE 1
. bubmuoreka [IOK
4 5 1 https://m.edsoo.ru/7f41c2
pa3BuUTHE 92
OpPraHU3MOB =
HacnencrBeHHoCTh bu6mmoreka [IOK
1 U3MCHYMBOCTh 8 15 https://m.edsoo.ru/7f41c2
OpraHu3MoOB 92
Ceneknus
bu6mmoreka [IOK
OpTraHW3MOB.
3 https://m.eds00.ru/7f41c2
OCHOBBI 92
OMOTEXHOJIOTHUH —
bubmmoreka [{OK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c2
92
OBIIEE
KOJIMYECTBO
4 4
YACOB IIO 3 0
[MPOI'PAMME
11 KJIACC
Ne HaumenoBanu |KosuvecTBo 4yacos DJIeKTPOHHbIE
n/ © PASACIOB § Bcer | Konrpoabubl | IlpakTnyeckn (ungponbic)
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThI e padoThI
NporpamMmbl pecypchl
bu6moreka [IOK
OBOIIOIMOHHAS
9 1 https://m.edsoo.ru/7f41cc7
Oomoorus 4
Bo3nukHoBeHne
bubnuorexa [JOK
1 pa3BUTHE
9 0.5 https://m.edsoo.ru/7f41cc7
JKU3HU Ha 4
3emite B
Opranusmsl u bubmuoreka [JOK
OKpY)KaroIas 5 1 https://m.edsoo.ru/7f41cc7?
cpena 4
CooOmecTBa u bu6mmoreka [IOK
9KOJIOTHYECKHUE 9 https://m.edsoo.ru/7f41cc7
CHCTEMBI 4
PesepBHOE 5 bubnuorexa LIOK
BpeMs https://m.edsoo.ru/7f41cc7



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

| 4
OBIIEE
KOJIMYECTBO
4 2.
YACOB 110 3 0 °
ITPOI'PAMME
IMHOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC
Ne KouunyecTBo 4yacoB DJIeKTPOHHBbIE
n/ | Tema ypoka Bcer | Kontpoabubl| IIpakTHnuecku wppoBLIe
o0pa3oBaTejibHbIE
n 0 e padoThlI e padoThl
pecypchl
bu6moreka [IOK
B https://m.edso0.ru/863e61
HOJIOTHUS B 1 ”
cHCTeME HayK https://m.edso0.ru/863e63
2a
MeTto bl TO3HAHUS
YKUBOU TIPUPOIBIL.
[IpakTnueckas
paborta N2 1
i . bu6mmoreka [JOK
CHOJIL30BARH 1 0.5 https://m.edsoo.ru/863e61
Pa3IMYHBIX 29
METOJIOB IIPH o
HU3y4YECHUU
OMOJIOTHYECKHUX
00BEKTOBY
buonornueckue
bubmuoreka [JOK
CHCTEMEI,
1 https://m.edso00.ru/863e65
MPOLECCHl U UX 64
W3y4EHUE T
XUMHYECKUH
COCTaB KJICTKH. bubmuoreka [JOK
Bomau 1 https://m.edso00.ru/863e67
MHHEpaTbHbIe 4e
COJIH
benku. CocraB u 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

cTpoeHue OenKoB

https://m.edsoo.ru/863e6b
72

depmMeHTh —
OMOJIOTHYECKHIE
KaTaJlu3aTophI.
JlabopaTopHas
pabora N2 1 bubmmoreka [JOK
6 «M3yuenune 0.5 https://m.edsoo.ru/863e6b
KaTaJIMTUIECKON 72
AKTUBHOCTH
(dbepmeHTOB (Ha
IpUMEPe aMHUIIa3hl
WJTU KaTajiasbl)»
bubmmoreka [{OK
Vriaeropl.
7 https://m.edso0.ru/863e68
JInmm et
70
bu6moreka [IOK
Hyxkneunossie
8 https://m.edso0.ru/863e6d
KUCHOTEL. ATD
5¢
Uctopus u
bu6mmoreka [IOK
METO/IbI U3yUCHUS
9 https://m.edsoo.ru/863e6e
KJICTKH. 88
Knerounas teopus o
Knerka kak
10 LEJIOCTHAS KUBasi
cucrema
Crpoenue
3YKapUOTHYECKOU
KJICTKH.
JlaGopaTopHas
padora N@ 2
bubmuoreka [JOK
«3yuenue
CTDOCHIS KIIETOK https://m.edso0.ru/863e6ff
11 POCHI 05 0
pacTcHuH, https://m.edso0.ru/863e71
YKUBOTHBIX, TpHOOB 6c
u GakTepuit moj o
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpOTpernaparax
1 UX OTTHCAHHEC)
12 OOMeH BellecTB bu6mmoreka [JOK



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

WA METa00JIU3M

https://m.edso0.ru/863e76
6C

bubnuoreka [IOK

dotocunrtes.
13 https://m.edsoo.ru/863e7c
XeMOoCUHTE3
98
5 . bu6mmoreka [{OK
HepFeTI/I‘-IeCKI/II/I
14 https://m.edsoo.ru/863e7a
o0MeH
ae
JKM3HEHHEBIN TUKIT
KieTku. [lenenue
KJIETKH. MUTO3.
JlaGoparopHas
pabdora N2 3 bubmmorexa [IOK
15 «Hab6mronenue 0.5 https://m.edsoo.ru/863e7d
MHUTO3a B KJIETKaxX c4
KOHYHMKA KOpPEITKa
JIyKa Ha TOTOBBIX
MHUKpOTIperapaTax
»
Buocunres Oenka.
bu6mmoreka [IOK
Peaknus
16 https://m.edso0.ru/863e79
MaTPUYIHOTO 6e
CHHTE3a _
bu6moreka [IOK
Tpaucnsauus —
17 https://m.edso0.ru/863e79
onocuHres Oenka 6e
Hexknerounsie bu6mmoreka [JOK
18 (hOpMBI KU3HU — https://m.edso0.ru/863e75
BUPYCHI 40
bu6mmoreka [JOK
DopMel https://m.edso0.ru/863e81
19 Pa3MHOKECHHS b6
OPraHu3MoOB https://m.edso0.ru/863e83
le
bubmuoreka [JOK
20 Metios https://m.edsoo.ru/863e7f
4a
O6pazoBanue u
a3BUTHE IIOJIOBBIX Eubmiorexa IOK
21 p 0.5 https://m.edso0.ru/863e81

KJIETOK.
OnnooTBOpEHHE.

b6



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

JIaGopatopHas
pabora N2 4
«3yuenue
CTpOCHUS
MTOJIOBBIX KJIETOK
Ha TOTOBBIX

MUKpOTIperaparax
»
NunuBunyansHOE bubnuotexa [JOK
22 pasBuTHE https://m.edsoo.ru/863e84
OpPraHu3MOB 36
I'eneTnka —
bubmmoreka [{OK
HayKa o
23 https://m.edsoo.ru/863e86
HACJICJICTBEHHOCTH f
Y U3MEHYHBOCTH -
3aKOHOMEPHOCTH
HaCJIeIOBaHUS bu6moreka [IOK
24 MIPU3HAKOB. https://m.edso0.ru/863e88
MonorubpuaHoe 78
CKpelllBaHHe
JurubpumHoe
CKpelllMBaHHUE.
bu6moreka [IOK
3aKoH
25 https://m.edso0.ru/863e89
HE3aBHCHMOI'0 ad
HacJieIOBaHUI T
MIPU3HAKOB
CuemieHHoe
HacJeJoBaHUE
MIPU3HAKOB.
JlaGopaTopHas
padorta N2 5
«3yuenue
i bubnuorexa [IOK
26 PESYIIbTATOB 0.5 https://m.edsoo.ru/863e8c
MOHOTHOPHUTHOTO

U JUTUOPUTHOTO
CKpCUIBAHHS Y
Ipo30(UIIEl HA
TOTOBBIX
MUKpOIpernapaTax

»

60



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

27

I'eneTnka mosna.
HacnenoBanue
MIPU3HAKOB,
CICIINICHHBIX C
IIOJIOM

bubnuoreka [IOK
https://m.edso0.ru/863e8c¢c
60

28

N3MeHYnBOCTD.
Henacnencrsenna
sl U3MEHYUBOCTb.
JlaGoparopHas
pabora N2 6.
N3yuenune
MOJAU(PHUKAITUOHHO
¥ M3MCHUYHMBOCTH,
MIOCTPOEHHE
BAapHUAI[MOHHOTO
psina u
BApHUALIMOHHOMN
KpHBOW»

0.5

bubmmoreka [{OK
https://m.edsoo.ru/863e8ef
e

29

HacnencrBennas
W3MEHUYUBOCTb.
JlabGopaTopHas
padora N2 7.
«AHanu3 mytanun
y Apo30duiel Ha
TOTOBBIX
MUKpOTpernaparax

»

0.5

bu6moreka [IOK
https://m.edsoo.ru/863e8ef
e

30

T'enetnka
JeJI0BeKa

bu6mmoreka [JOK
https://m.edsoo.ru/863e8d
78

31

PesepBHbIil ypoK.
O06006111EH1E TTO
TEMe
«HacnencrBenHoc
Tb U
W3MEHYHUBOCTb
OpPraHU3MOBY

32

Cenexuusa Kak
HayKa U Mpoiiecc

bu6mmoreka [JOK
https://m.edso0.ru/863e92
14



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
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Metonasl u
JIOCTHIKCHHS bubnuoreka [IOK
33 CeNeKIIUU 1 https://m.edso0.ru/863e92
pacrenuit u 14
YKUBOTHBIX
buoTexnonorus bu6mmoreka [{OK
34 KaK OTpacib 1 https://m.edsoo.ru/863e93
[POU3BOJICTBA 36
OBILEE
KOJIMYECTBO
YACOBIIO 34 0 4
I[MTPOTPAMME
11 KIIACC
Ne KosnyecTBOo 4yacoB DJIeKTPOHHBbIE
uudposbie
n/ | Tema ypoka Bcer | KonrTpoabnsl| IIpakTunuyecku
n 0 e padoThI e padoThI obpasoBaTenbible
pecypchl
DBOTIONHS U bubnuorexa [JOK
1 METO/IbI €€ 1 https://m.edsoo.ru/863ea2
U3YYECHUS Oe
Ucrtopus pazButus bubnuorexa [JOK
2 MpeACTaBICHUI 00 1 https://m.edso0.ru/863e95
3BOJIIOIIUHA 70
bu6mmoreka [JOK
3 MuKpo3BOJTIOIUS 1 https://m.edsoo.ru/863e9c
le
[Monmynsiuust kak
AJIeMEHTapHas
€IMHULIAa BUJA U
IBOJTIOIUH.
TMaGoparopuas bubnuoreka [JOK
4 1 0.5 https://m.edso0.ru/863e99
padorta N2 1 6
«CpaBHEHHE BHJIOB
o
MOP(OTIOTrHIECKOM
y KPUTEPHIO»
5 JIBrKyIye Cuibl 1 bubnuoreka [IOK
(a1emMeHTapHbIE https://m.edso0.ru/863e9d



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4

(bakTopsI) a4
IBOJTFOITIH
EcrecTBeHnbIi bubmuoreka [IOK
6 oT0op U ero https://m.edsoo.ru/863e9e
hopmbl do
Pe3ynbTaTe!
IBOJTFOIIHH:
MPHUCTIOCOOTICHHOC
Th OPTraHU3MOB U
BH1I000pa30BaHUE.
JaGopaTopras bubnuotexa [JOK
7 0.5 https://m.edsoo.ru/863e9f
pabora N@ 2 de
«Onucanue
MIPUCTIOCOOIEHHOC
TH OpraHu3Ma u e€
OTHOCHUTEIILHOTO
XapakTepa»
Hanpasnenus u bubnuoreka [IOK
8 yTH https://m.edsoo.ru/863e9c
MAaKpO3BOJIIOIAN le
9 Heob6parumocTts
ABOJTIOIIUHT
Hctopus xu3Hu Ha
10 3emMiie 1 METOEI €€
W3yYCHUS
I'unoTessl bu6mmoreka [JOK
11 MIPOUCXOKICHUS https://m.edsoo.ru/863ea5
JKU3HU Ha 3eMiie a6
PazButne xu3Hu bubnuoreka [JOK
12 Ha 3emie Mo pam https://m.edsoo0.ru/863ea6
U [IEpUOo1aM be
OcHOBHBIE ATaIbI
ABOJIIOIIUU
PacTUTEIILHOTO U
JKMBOTHOI'O MHpa. bu6mmoreka [JOK
13 [IpakTuueckas 0.5 https://m.edso0.ru/863ea8
pabdora N2 1 bc
«M3yuenue
HCKOTIAaeMBIX

OCTAaTKOB paCTeHI/Iﬁ



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

U )KUBOTHBIX B

KOJUICKIIHASIX)
CoBpemenHast
bu6mmoreka [IOK
14 crictema https://m.edsoo.ru/863ea4
OpPraHHYECKOTO 8e
MHupa
DBOIONHNS bu6mmoreka [IOK
15 YeJI0BEKa https://m.edsoo.ru/863eac
(anTponorenes) 2c
JIBuKyIIye cuibl bubnuorexa [JOK
16 (daxTopsr) https://m.edsoo.ru/863ead
AHTPOTIOTCHE3a 44
OCHOBHBIE CTaIUN
17 JBOJIIOIUHU
YeloBeKa
Yenoseueckue
bu6moreka [IOK
18 PAGRL M HPHPOJILbLe https://m.edsoo.ru/863eae
aJIanTanuu 22
YeloBeKa
Pe3epBHbIi ypok.
O6001meHue mo
19 TeMe
«B03HUKHOBEHME U
pa3BUTHE )KU3HU
Ha 3emiie»
20 DKOJIOTHUSI KaK
HayKa
Cpensl oOuTanus u bubnuoreka [JOK
21 9KOJIOTUUYECKHE https://m.edsoo.ru/863eafe
(hakTophI c
AOGuoTuyeckue
(hakTophI.
JlaGopaTopHas
padorta N2 3.
bubmuoreka [JOK
22 «Mopdonormieckn 0.5 https://m.edso0.ru/863ebl

€ 0COOEHHOCTH
pacTeHui U3
pa3HbIX MECT
oOuTaHU».
JlaGopatopHas

Oe



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

pabora N2 4.
«BnusHue cBera Ha
pOCT U pa3BUTHE
YEPEHKOB
KOJIEyCay

23

buornueckne
(baxTopsl

bu6mmoreka [IOK
https://m.edsoo.ru/863eb3
48

24

DKOIOTHYECKHUE
XapaKTEPUCTUKHU
TIOTYJISILIUH.
[IpakTnueckas
pabora N@ 2
«IToncuér
IUIOTHOCTH
MOMYSAIHAN
Pa3HBIX BUIOB
pacTeHuin»

0.5

25

CooOmecTBa
OpPraHU3MOB —
OHOLIEHO3

bu6moreka [IOK
https://m.edsoo.ru/863eb4
6a

26

OKOJIOTHYECKUE
CUCTEMEI
(3KOCUCTEMBI)

bu6moreka [IOK
https://m.edsoo.ru/863eb4
6a

27

OCHOBHBIC
nokasareinu
9KOCHUCTEMBI.
OKOJIOTHYECKHE
MMUPaAMHU/IBI.
CsolicTBa
9KOCHUCTEM.
Cyxkueccus

bu6mmoreka [JOK
https://m.edsoo.ru/863eb5
fa

28

IIpupoausie
3KOCHUCTEMBI

29

AHTpOHOFeHHBIe
OKOCHUCTCMbI

30

buocdepa —
rjio0agpHas
SKOCHUCTEMA 3EMITH

bu6mmoreka [JOK
https://m.edsoo.ru/863ebb
5e

31

3aKOHOMEPHOCTH

bu6mmoreka [JOK



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

CYLIECTBOBAHHUS https://m.edso0.ru/863ebd

orochepst 16
32 YenoBeuecTBo B 1
ounochepe 3emn
CocymectBoBaHue bubnuorexa [JOK
33 MIPUPOJIBI U 1 https://m.edsoo.ru/863eba
4eJI0BE€YECTBA le

PesepBHbIi ypOK.

O06001eHne TeMBI
34 «CoobmiecTBa u 1
9KOJIOTHYECKHE

CUCTCMBI»

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34 0 2.5

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

* buonorus, 10 knacc/ [Taceunnk B.B., Kamenckuit A.A., Pyonor A.M. u apyrue
/Mon pen. Ilaceunuka B.B., Aknnonepnoe obmectBo «M3aaTenbcTBO
«IIpocBemenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyobnor A.M. u apyrue
/Mon pen. Ilaceunuka B.B., Akiimonepnoe obmectBo «M31atenbcTBO

«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJA



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

MU DOPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

resh.edu.ru

uchi.ru

bubnuoreka [{OK, https/m.edsoo/ru
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