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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke TporpaMmbl MO OHOJIOTHH TEOPETHUYECKYIO OCHOBY JISI
OTIpeNeICHUs] TMOAX0J0B K (POPMUPOBAHUIO COJACPNKAHUA yUeOHOTO mMpeaMera
«buosiorus» CoCTaBWIM: KOHIENTyalbHbie TonoxeHus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIeJIel, COJIep>KaHMsl, pe3yJbTaToB OOydYeHUs U
TpeOOBaHMIA K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, TIOJIOKEHUS 00 OOIIMX LIENAX U
MPUHINNAX, XAPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
oOmero oOpa3oBanust B Poccuiickoil denepanuu, a TakkKe MOJOKEHUS O
cnenupuke OMONIOTUH, €€ 3HAYCHUHU B MTO3HAHUU KUBOM MPUPOJIBI U 00ECIICUCHUH
CYIIIECTBOBaHMs 4elioBeueckoro obmiectBa. CoriiacHO Ha3BaHHBIM TOJIOKCHUSIM,
OTpeIeJICHbl OCHOBHBIE (DYHKIIUU MPOTPAMMBI 10 OMOJIOTUHU U €€ CTPYKTYypa.

[Iporpamma 1o Ouonoruu Ja€T NPEACTaBICHHE O LEeNsIX, 00 oOuiei
cTpaTerud OOy4eHHUs, BOCIUTAHHS M Pa3BUTUA OOYUYaIOIIMXCS CpPECTBAMU
ydueOHOoro nmpeamera «buosorusi», omnpenenser o00sS3aTelbHOE MPEIMETHOE
COIEp)KAHUE, €ro CTPYKTYpy, pacmpeieieHue Mo paslaeaaM U TeMaM,
PEKOMEHIYEMYIO MOCIIEIOBATEIbBHOCTh M3YUECHUSI YUEOHOTO MaTepuasia ¢ y4éToM
MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3€M, JOTHKA 0O0pa30BaTEIbHOIO
Iporiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJarOIuXCs.

B nporpamme mno OuoNOrMM TakXe YYMTHIBAIOTCS TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANpPeIMETHBIM U TPEJAMETHBIM pe3yJIbTaTam
oOyueHuss B (OPMHUpPOBAHMM OCHOBHBIX BHJOB YyueOHO-IO3HABATEIbHOU
NeATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOy4YarolIUMXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no Guonioruu (10-11 xmaccel, 6a30BbIN ypOBEHb) pean30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3yYE€HHMHM OWOJoruu, Onarojgapsi 4yemy B HeH
MPOCMATPUBACTCS HANPABJIEHHOCTh HA pa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopMuUpOBaHHEM  €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpHUEHTAIMH JTUYHOCTH, SKOJOTHUYECKOI0 MBIIUICHUS, MPEACTABICHUNA O 3J0POBOM
oOpase >XM3HM M OEpEeKHBIM OTHOIIEHHUEM K OKpYXKaloleld MPUPOIHOU cpee.
[TosToMy Hapsny ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOpH, a TaKKe 3HAHUU O
CTPOCHHUU JKMBBIX CHUCTEM Pa3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAOIINX B
HUX TPOIIECCOB B MPOrpaMMe Mo OWOJIOTHH YACICHO BHUMAHUE HCTOJIb30BAHHIO
MOJTYYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JJISl PEIICHUS MPUKIIATHBIX 3a7a4, B
TOM 4YHCJIe: TMPO(UIAKTUKU HACICACTBEHHBIX 3a00J€BaHUN YEJIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS IKOJIOTUYECKHU
1[eJ1ecCO00pa3HOro TMOBENECHUSI B OKpY)KaloUled NpUpPOJHOM Cpene, aHaiau3a
BIIUSIHUSI XO3SWCTBEHHOW JCATEIHHOCTA YEJIOBEKAa HAa COCTOSIHHE MPUPOIHBIX U
HCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAHONW HAPABIECHHOCTH



yueOHOro mpenmMera «bruonorus» mpoaUKTOBaHO HEOOXOIUMOCTBIO 00eCTIeYeHHS
YCIIOBUHM JIJIsl pEIICHUs OJTHOM M3 aKTyalIbHBIX 3aJ1a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3zoBaHusi, KoTopasi Tmpeanoiaraer (GopMupoBaHHe Yy  O0O0yYarolUXCs
CIIOCOOHOCTH aIalTUPOBATBCA K MW3MEHEHHSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpenHero oOmiero oOpa3oBaHUS 3aHUMAET Ba)XXHOE
Mecto. OHa obGecmeunBaeT (GOpPMHpPOBAHWE Yy OOYYAIONMIUXCS TPEICTABICHUNA O
HAy4YHOU KapTHUHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3/1aET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  MpUpPOAbl, (OPMUPOBAHUS
(yHKIMOHATBHOM TIPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0€30MacHOro odpasa
KU3HU, IKOJOTMUYECKOTO MBIIIUICHHS], IEHHOCTHOTO OTHOIIIEHHUS K KHUBOM MPUPO/IE
U YEJIOBEKY.

Bonbioe 3HaueHne OMOIOTHSI UMEET TAKKE JJIsl PEeLISHUsI BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  oomero  oOpa3oBaHWs,  COIHAIM3AINN
oOyuarouxcs. M3ydenue 6uosornn oOecrieyuBaeT yciaoBus Uil (pOpMUpPOBaHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJBTYpBl, CHOCOOCTBYET MHTETPAllUd OHOJIOTMYECKUX 3HAHUH C
MIPEACTABICHUSIMU U3 IPYTUX YUEOHBIX TPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3BaHHBIE TOJOXKEHUS O TMpeIHA3HAYCHHH y4eOHOTO IMpeamMera
«buonorus» CcOCTaBUJIM OCHOBY JUIsl ONpEIENICHUs MOAXOAOB K OTOOpY H
CTPYKTYpUPOBAHUIO €ro COAEpXaHMs, MPEACTaBIEHHONO B MPOrpaMMe IO
Ouonoruu.

Ot16op coxaepkanusi yuyeOHOro npenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYHIECTBIEH C TO3MUIHMKA KyJIbTypOCOOOpPa3HOTO TOAXOIa, B COOTBETCTBUH C
KOTOPHIM O0yuaromuecss JOJKHBI OCBOUTH 3HAHUS M YMEHUsS, 3HAYUMBIC IS
(GopMupoBaHus o0OIIEH KyJIbTYpbl, ONPEACNAIOIINE aJeKBaTHOE IOBEICHHUE
YyeJjoBeKa B OKpY’Karolleld MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUUYECKOM AesTeabHOCTH. Oco0oe MECTO B ATOW CHUCTeME 3HaHUU
3aHUMAIOT JIEMEHTHI COACPKAHMsI, KOTOPBIE CIY>KAT OCHOBOM At JOPMUPOBAHUS
MPEJICTABJICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
[IEHHOCTHBIX  OPHEHTAIMSX  JIMYHOCTH, CIHOCOOCTBYIOIIUX  TYMaHHU3AIlUU
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpyKTypHupoBaHHE COJCp)KaHUS ydeOHOro Marepuala B MpOrpamMme IO
OMOJIOTHM OCYIIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYEHHs] 3HAHUM 00
OTJIMYUTEIHHBIX OCOOCHHOCTSX JKUBOW MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIliu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorusn»
BBIJICJICHBI CIIEIYIONINE COoepKaTeabHble TUHUU: «buosorus kak Hayka. MeTo bl
HAy4yHOro To3HaHus», «Kierka kak Ouonorumyeckas cuctemayn, «OpraHusm Kak



ouonoruueckas cucrema», «CuctemMa M MHOrooOpasue OpPraHUYEeCKOTO MHUPAy,
«IBOJIIOIUS KUBOU MPUPOABDY, « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

Llenp uzyueHus yueOHoOro mnpeamera «buonorus» Ha 0a30BOM YPOBHE —
OBJIaJICHHE  OOYYAIOMIMMHUCS  3HAHUSAMHU O  CTPYKTYPHO-(PYHKIHMOHAIHHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra W MpPUOOpETEHUE YMEHUM
WCIIOJIB30BaTh OTU 3HAHWS JJII TPAMOTHBIX JCHCTBUH B OTHOIICHHH OOBEKTOB
KUBOU TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KU3HEHHBIX MPOOJIEM.

JlocTkeHue 1enu u3yuyeHusi yueOHoro npeamera «buonorus» Ha 6a3oBom
yYpOBHE 00€CreunBaeTCs pelICHUEM CIIeAYIONINX 3a/1ay:

OCBOEHHE OOYYaIOIUMUCS CHCTEMbl 3HAaHUM O OMOJOTMUYECKHUX TEOPHSIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOM
Juist (pOPMHUPOBAHUSI TIPEJICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAYyYHOTO MO3HAaHUSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHM3alvH, BBIJAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAaHMUIX B OMOJIOTHH,

(opMHpoBaHUE y OOYy4YarOIIMXCS IMO3HABATENIbHBIX, HWHTEJUIEKTYaJIbHBIX H
TBOPUECKUX CIIOCOOHOCTEH B MpOIECCe aHaIM3a JaHHBIX O IYTAX PAa3BUTUSA B
OMOJIOTUM HAyYHBIX B3IVISIOB, WJEH U TOJIXOJIOB K H3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOIO YPOBHS OPraHU3alUY;

CTAaHOBJICHHE Yy oOydaromuxcsi oOmeil KynbTypbl, (YHKIIHMOHAJIbHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLIEHUBATH SBJICHUSI OKPYKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHWI M OMNbITA, MOJIYYECHHBIX IPHU
W3YYeHUH OUOJIOTHH,

dopMupoBaHrMe Yy OOy4YalOIIMXCSd YMEHHMA WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHMA B MPAKTHUYECKOW JEATEIBbHOCTH 4YEJIOBEKa, pPAa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA,

BOCIIUTaHUE YOEXKIAEHHOCTH B BO3MOYKHOCTH TO3HAHHS UYEJTOBEKOM >KHBOMU
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHHUS K HEW, COOMIOICHUS DTUYECKUX
HOPM MNP NPOBEJIEHUN OMOJIOTUYECKUX UCCIIEA0BAaHUM;

OCO3HAHHUE IICHHOCTH OWOJOTUYECKUX 3HAHWUM JJIsI TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPHI, 11l POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

MpUMeHEHNEe MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM JKU3HU JISI
OLICHKH IOCJEICTBUI CBOEH AESITENIbHOCTH 10 OTHOILLIEHUIO K OKpYXKalolIel cpeae,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME W COONIOICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpemnero oOmiero oOpaszoBaHusi «buonorus», m3ydaemas Ha
0a30BOM YPOBHE, SIBISIETCSI OOS3aTEIbHBIM yUEOHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOM 001acTu « EcTecTBeHHO-HAy4YHbIE IPEIMETHI.



Jliist m3ydennsi OMoI0ruu Ha 6a30BOM YPOBHE CPETHETO O0IEro 00pa3oBaHMsI
orBoauTCsA 68 wacoB: B 10 kimacce — 34 gaca (1 gac B Hexemio), B 11 kimacce — 34
yaca (1 gac B Hezenio).



COILEPKXAHUE OBYYEHUSA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, puiocopueil, STUKON, SCTETUKON U MPaBOM.
Ponr Owonormn B (HOpMUPOBAHWHM COBPEMCHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OHOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUM MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MEpeHue, KiIaccupuKalus, MOJCTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JleMoHcTpanuu:

IToptpetsr: Y. lapsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon nu @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS YKUBOU MPUPOJIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora No 1. «lcmonb3oBaHuEe pa3IUMYHBIX METOAOB IPHU
M3YyUYECHUHN OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKusble cructembl (OMOCUCTEMBI) KaK MpeaMeT udydeHust ounonorun. OTinuue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CgoiicTBa OMOCHCTEM U UX pasHOOOpa3ue. Y POBHU OpPTaHU3AIMKU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTHYECKU ), OMOCEPHBII.

JeMoHcTpanuu:

Tabnuubr u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, « YPOBHU OpraHU3AINH
KUBOU MPUPOABD).

O6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. Xumnueckuii cCOCTaB U CTPOCHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKH. XHMWUYECKHE DJIEMEHTBHI: MAaKpPOSJIEMEHTHI,
MHKpPO3JIEeMEHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIIMKM BOALI M MHUHEpaJIbHBIX BellecTB B KieTke. l[lomnepikanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHne OenKOB. AMUHOKHCIOTHI — MOHOMEPHI OEITKOB.
He3aMmeHnmble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€ITKOBOM MOJIeKYyJibl (TIepBUYHAS, BTOPUYHAs, TpETUYHAS U
YeTBEPTUYHASl CTPYKTypa). XHUMHYECKHME CBOilcTBa OenkoB. buonormyeckue
byHKIIMU OENKOB.



depmeHTsl — Owonormyeckue Karamuzatopbl. CtpoeHue ¢epmeHTa:
aKTUBHBIM TEHTp, cyOcTpatHas crnemuduunoctb. KodepmeHTsl. ButamuHbl.
OTnuuust PepMEHTOB OT HEOPTaHMYECKUX KaTaIH3aTOPOB.

VYrineBonapl:  MoHOcaxapuabl  (IVIIOKO3a, pubo3a U J1e30Kcupr003a),
aucaxapuipl  (caxapo3a, JaKTo3a) M MoJIMcaxapuabl (Kpaxmaj, TJUKOTEH,
1esutoo3a). buonornueckne GyHKIUU YTIIEBOIOB.

Jlumunel:  Tpurmuuepuasl, Gocomunuabl, crepouabl. [uapoduIBEHO-
ruipodoOHble  cBoiicTBa. buonmornueckue ¢dyukuuu aunuaoB. CpaBHeHHe
yTJIEBOIOB, OEJIKOB U JIMIHIOB KaK UCTOUHUKOB YHEPTUHU.

Hyxkneunoseie xkucmorel: JHK wu PHK. Hykimeornaer — MoHOMeEpHI
HyKJIeuHOBBIX KucHoT. Crpoenue u pynkuuu JAHK. Ctpoenne u ¢pynxuun PHK.
Buasr PHK. AT®: ctpoenne u GyHKIIUH.

[{uronorus — Hayka o kieTke. Kilerounas Teopust — npuMep B3auMOACHCTBUSA
uael u GakToB B HAYYHOM MO3HAHUHU. MEeTO/1bl U3yUEHHS KIETKH.

Knerka kak wuenoctHas kuBas cucrteMa. OOmme NpU3HAKH KIIETOK:
3aMKHyTasi HapyxHasi memMOpana, monekysbl JJHK kak renerudeckuil ammapar,
CUCTEMa CHUHTE3a Oellka.

Tunsl KkIETOK: 3yKapuoTHyeckas W Ipokapuoruyeckas. OcoOeHHOCTH
CTpPOEHHUS MPOKapHOTUYECKOM KieTku. Kierounas creHka Oaktepuii. CTpoeHue
AYKapUOTUYECKON KIETKM. (OCHOBHBIC OTJIIMYMS PACTUTEJIBHOM, >XUBOTHOM H
IrpUOHON KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u pyHkiuu. [{utomnasma u eé
opranouipl. OnHoMmemOpanHbie opraHounbl kietku: OIIC, ammapar ['ombmxw,
mm30coMbl.  [loyaBTOHOMHBIE OpPraHOWIbl KIETKW: MHUTOXOHIAPHUH, IIJIACTUIBI.
[IpoucxoxaeHne MUTOXOHIpUM u TacTua. Bunbl mmactun. HememOpanHbie
OpraHoOUbl KJIETKU: PHUOOCOMBI, KIIETOYHBIM LEHTP, LEHTPUOJIH, PECHUYKH,
KIyTUKH. OyHKIUHA OPraHOMAOB KJIETKU. BKittoueHus.

SAnpo — perynaropHblii HeHTp kiaeTku. CTpoeHue sapa: sjaepHas o000JI0UKa,
KAapHOILIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammbr:  «PacnpeneneHne XUMHUYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacrpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.

Tabmumsr u cxemsl: «llepuoanueckass TabmuIa XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHue MoseKyJbl Boab», «brocunres 0enka», « CTpoeHrue MOJIEKyYJIbl OenKay,
«Ctpoenue pepmenta», «Hyknennonbie kucnotsl. JJHK», «Ctpoenue momnekysibi



AT®», «CtpoeHue 3yKapHOTUYECKON KIeTKW», «CTpOEHHE JKUBOTHOM KIIETKWY,
«CtpoeHue pacTUTEIbHON KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKWY,
«CtpoeHue saapa KIEeTKn», « Y IIeBoAbDY, «JIMmuasD.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE JMJid TPOBEIACHUS
HaOJIOJICHUI, W3MEPEHHM, SKCIIEPUMEHTOB, MUKPOIIpPENapaThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

JlabopatopHass pabora Ne 1. «M3yueHue KaTaqTuTUYECKON AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)y.

JlabopatopHass pabora No 2. «M3ydyeHue CTpPOCHHUSI KIETOK PACTECHHI,
KUBOTHBIX M OaKTepUil MOJ, MUKPOCKONIOM Ha TOTOBBIX MHUKpOIpENaparax U Ux
OTIMCAHUE.

Tema 4. ’KusHenessTe IbHOCTh KJIETKH.

OOmeH BelecTB, Wik MeTadoIu3M. ACCUMUIAIUS (TUIACTUYECKUM OOMEH) U
JUCCUMWISIIUS (PHEPreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Metabonu3ma. Ponb 3aKOHOB COXpaHEHHUsI BELIECTB M JHEPrUd B TMOHUMAaHUU
MeTabou3Ma.

Tumnbr oOMeHa BemiecTB: aBTOTpOMHBINA U rerepoTpodHbIii. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAILICHUHN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas u TeMHOBass (¢a3bl (oTocuHTe3a. Peakuuu
doTocunTe3a. DPheKkTUBHOCTh HOTOCHMHTE3a. 3HaUCHUE (HPOTOCUHTE3a IS KU3HH
Ha 3emuie. BausiHue ycioBuii cpeqpl Ha (POTOCUHTE3 U CIIOCOOBI TOBBIIMICHUS €T0
IPOJIYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocHHTE3. XEeMOCUHTE3UPYIole OakTepuu. 3HAaUYEHUE XEeMOCUHTE3a JJIs
KU3HU Ha 3eMIIE.

OHepreTuueckuii oOMeH B KJeTke. PacierniieHue BelecTB, BBIJCICHHE H
aKKyMYJUPOBaHHE DJHEPrud B KJIETKE. OTambl DSHEPreTUYECKOro oOMeHa.
I'mukonu3s. Bpoxkenwe u ero Buabl. KucimopogHoe OKHCIEHUE, WU KJIECTOUYHOE
JbIXaHUE. OkucIuTensHOe dbochopunupoBanue. O DHEeKTUBHOCTH
AHEPreTUYECKOro ooOMeHa.

Peakumm wmarpuuyHoro cumHTe3a. ['eHermueckas wuHbopmamms u JHK.
Peanuzanus renetmdyeckoil mHPOpMaANMU B KIETKE. | €HETHYECKH KOJ U €ro
cBoiicTBa. Tpanckpunuus — Mmarpuunblii cuate3 PHK. Tpancnsauus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBaHwe amMuUHOKHUCIOT. Ponb pubocom B
OounocuHTe3e OenKa.

Hexnerounsie ¢hopmbl sxu3Hu — BUpychl. ctopust otkpeiTus Bupycos (1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodaru. bonesnu pacTeHudd, KUBOTHBIX M UEJOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoxaedunura denopeka (BUY) — Bo3Oyautens CIIM/Ia.



OOparnast ~ TpaHCKpuIusi, peBepraza u  uHTerpaza.  lIpodumakTuka
pacupoCTpaHEHUsl BUPYCHBIX 3a00JIEBAHMIA.

JdeMoHcTpanuu:

IToptpetsl: H. K. Konsuos, /. . UBanoBckuii, K. A. Tumupsses.

Tabnunpel 1 cxembl: «Tunel nutanus», «Metabonuzm», «MHUTOXOHIAPUSY,
«OHepreTrueckuil oOMen», «Xmoporuact», «Porocunresy, «Ctpoenune JJHK»,
«CtpoeHue u QPyHKIIMOHUPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTHIecKuit Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xu3HeHHbIH 1uka Bupyca CIIM/a,
0akrepuodaray, «Permmukarus [JHK».

O6opynoBanue: mMoxaenu-ammnkauuu «Yasoenue IHK w tpanckpunumsy,
«buocunres 6enkay, «CTpoeHne KIeTKku», Moenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHe 1 MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounslii 1UKI, WM >KU3HEHHBIM 1MKN KieTku. MHTepdaza u MUTO3.
[Ipoueccrl, mpotekaromue B uHTepdaze. Perumkanusa — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0op — KapHOTHIL
JIunnouaHeli M TalUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpHI. XpomaTupbl.
[{utonorndyeckue OCHOBBI PAa3MHOXKEHUS M  HWHIWBUAYAJIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue knetkn — muto3. Cramnu muto3sa. [Iponeccsl, mpoucxondmue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubesb KJIETKU — aromnTo3.

®opmBbl pa3MHOKEHUSI OpPraHU3MOB: Oecrosioe U 1mojioBoe. Buasl 6ecnionoro
pPa3MHOXXEHUSA: [IEJICHUE HAJIBOE, IIOYKOBAHMUE OJIHO- W MHOIOKJIETOYHBIX,
cropooOpa3oBaHKE, BEI€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBaHUE
OpPraHU3MOB, €0 3HAYEHUE NI CEJICKIUU.

[TosoBOE pazMHOKEHHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cragun meio3a. [Ipoueccsl, Npoucxonsiine Ha CTagusx Meiosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOMOrMYeckuid CMBICT U
3HaYCHHUE MENo3a.

['ameTtorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKU W SUYHUKA. OOpa3oBaHHE M PA3BUTHE TOJOBBIX
KJIETOK — TameT (CIepMaTo30uj, SIMIEKIeTKAa) — CIEepMATOreHe3 U OBOIEHE3.
OCOOEHHOCTH CTPOCHMS SWILEKIETOK M crepMaTo30ua0B. OIIog0TBOPEHUE.
[Taprenorenes.

NunuBunyanpHOoe pa3BuThHe (OHTOTEHE3). OMOpPHUOHAIBHOE  Ppa3BUTHE
(amOpuorenes). DTanbl SMOPHOHAILHOTO PA3BUTHSL Y TMO3BOHOYHBIX KHUBOTHBIX:
npoOsieHne, racTpyysnus, opraHorene3. IloctamOpuonanpHOE pazButue. THIbI
NOCTAIMOPUOHAIIBHOTO Pa3BUTUS: TpPsAMOE, HenpsaAMoe (JInuuHOuHOeE). BrusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct u pasButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHM, CTaJINU PA3BUTHSL.

JemoHcTpanum:

Tabmuupr u cxembl: «®DOpMBI Pa3MHOXKEHUS OPraHU3MOBY», «/[BolHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne xkieTku Oaktepuit», «CTpOeHUE TMOJIOBBIX KJIIETOK,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukanus JHK», «Mutos»,
«Menoszy», «IIpsmoe u HenpsaMoe pa3BuTue», «l'amMmerorenes y MIeKONUTAIOMUX U
4eJI0BEeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOII, MHUKPOITPENapaThl «Crniepmato3ounapbl
MJIEKOIIMTAIOLIET0», «SIMIEKIeTKa MIEKonuTaromero», «Kapuoknues B KiIeTKax
KOpEIlIKa JyKa», MAarHuTHAas MOJEJb-alluIMKanusa «/leleHue KIeTkm», MOJIEIb
JHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlabopaTopHbIe U IpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora No 3. «HaOmroneHue MuTO3a B KIIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTPOCHHUSI IOJOBBIX KIJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3Butus reHeTUKd. Poip nuronoruu
U OMOpPHOJIOTUM B CTAHOBJIICHUM TE€HETHKU. BKiam poccHCKUX U 3apyOeKHBIX
YYEHBIX B Ppa3BUTHE TEHETUKU. MeTonbl TEHETUKH (TUOPHUI0JIOrHYECKUM,
LHUTOTEHETUYECKUM, MOJEKYISIpHO-TeHEeTH4YeCKuii). (OCHOBHBIE T'€HETUYECKUE
NnoHATHSA. [ eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACIJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Mennaenem.
MoHorubpuaHoe CKpelMBaHHe. 3aKOH €IMHO00pa3usi THOpUIOB MEPBOTO
nokosieHusi. IIpaBuino gomMuHMpoBaHMs. 3aKOH PACHICIJIEHHS TPU3HAKOB.
['unotesa ynuctoTel ramet. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

JuruOpuaHoe  cKpemuBaHWe. 3aKOH  HE3aBHUCHMOTO  HACIEIOBaHHS
npu3HakoB.  l[uToreHeTHdeckue  OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIUBAHUS.
AHanmm3upyomee cKkpenBanme. Vcrnoap30BaHne aHAIM3UPYOLIETO CKPEIMBaHUS
IUTSI OTIpEICNIeHUsI TEHOTHUIA OCOOH.

CuemienHoe  HacnefoBaHue mnpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAaHHUIO FeHOB. HapynieHne CueruieHus FTeHOB B PE3yJbTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHAasl TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKHE KapTHhl.



I'enetuka nmona. XpoMOCOMHOE ompeAeieHrue nosua. AyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['omorametrHsle M reTeporaMeTHele OpraHusmbl. HacienoBaHue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHJIbI N3MEHYMBOCTH: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcIEOCTBEHHOM  WM3MEHYMBOCTH.  XapaKTEPHUCTHUKA
MOAN(UKAIIMOHHON N3MEHYMBOCTH. BapuarimoHHbIN s M BapUallMOHHAS KPUBAS.
Hopma peakuum npusHaka. KonnuecTBEHHBIE M KAYE€CTBEHHBIE MPU3HAKU U HX
HOopMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacneactBenHasi, wiM TeHOTUIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Mei03 W TMOJOBOM MPOLECC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTH. MyTalinoHHas u3MeHUUBOCTh. Kitlaccudukanus myTanuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpU4rHbI MyTaluid. MyTareHHbIe (GaKTOPHI.
3aKOH rOMOJIOTMYECKUX PSAIOB B HaclieICTBEHHOM n3mMeHunBoctu H. Y. BaBuiiosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuotun uyenmoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHCAIOTHUYCCKUM, OTM3HEIIOBEINA, IINTOTCHETHICCKUM, OMOXUMUYCCKUM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPEIEIICHUE TE€HOTHUIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCJIE C IIOMOIIBIO
[II1P-ananu3a. HacmeacTBeHHsle 3a00JIeBaHUS YEIIOBCKA: T'CHHEBIC OOJIC3HU,
0OJIe3HH C HACJEACTBEHHOW MpPeIpacnoyioKEHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTtnueckue HW TeHepaTuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHUIBI
3I0pOBOTr0 00pa3a KU3HH, TMATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHUX
Oone3Heil. MeanKo-TeHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUITMHCKOU
TE€HETUKU B MPEJOTBPAICHUHU U JICYCHUN T€HETUYECKUX 3a00JICBaHUI YeIOBEKa.

JdeMoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet u cxeMmbl:  «MOHOTMOPUAHOE  CKpeIllMBaHUE U €ro
[IUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIJIEHUS W €ro IUTOTCHETHYeCKas
OCHOBa», «3aKOH  YHUCTOTBHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«luTomornyeckue OCHOBBI JTUTHOPHTHOTO CKpEIIBaHUSY, «Meiio3y,
«B3anmMoAenuCcTBUE QJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl PACTEHUM,
KUBOTHBIX W 4eJoBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTHU HACIIEIOBaHUS,
CUEIUIEHHOTO C mnosiom», «KapuoTumbsl dYemoBeka ¢ KUBOTHBIX», «Buasbl
U3MEHUYMBOCTH», «MoaudukanroHHas W3MEHYMBOCTH», «HacnmemoBanue pesyc-
daktopa», «I'eHeTrka rpymim KpoBu», « MyTarimoHHas U3AMEHUYHUBOCTHY.

O6opynoBanne: MopAeIU-ammIuKau «MOHOTHOPUIHOE CKpEIUBAHUEY,
«HemonHoe nmoMuHMpOBaHUE», «JuruOpuaHoe ckpemuBaHue», «llepexpécr



XpOMOCOMY», MHKPOCKOII M MHKpompemnapaT «Jlpo3zodpumna» (HOpma, MyTanuu
(OpMBI KPBUILEB U OKPACKH Tema), repOapuii «I'opox moceBHOIN.

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

JlabopatopHasi pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOTIPEIIapaTaxy.

JlabopaTtopHas pabota Ne 6. «M3yuenne Moau(pUKAIMOHHON N3MEHUYNBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOTO PsIa U BAPUALIMOHHON KPUBOW».

JlabopatopHnasi pabora Ne 7. «AHanu3 MyTanui y apo30(uiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktnueckass pabora Ne 2. «CocTaBieHHME U aHaIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuysi Kak HayKa U MPOLECC. 3apOKICHUE CENEKIHUH U JTOMECTUKALIUS.
Yyenue H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOXKACHUS W MHOT000pas3us
KYJbTYPHBIX pacTeHUU. LIeHTphl MPOUCXOXKIEHUSI JOMAITHUX KUBOTHBIX. CopT,
II0PO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBBIM U MHANBUIYAJIBHBINH OTOOPHI B
CEJIEKIIMM pPAcTEHUHA M JKUBOTHBIX. OIlleHKa 53KcTepbepa. BiIM3KOpoACTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuaus. CKpelMBaHUE YUCTHIX JIMHUH.
I'ereposuc, unu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otnanénnas rtubpuauzanus U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
MOJIyYEHUE TOJHUILUIONJOB. JIOCTUXKEHUSI CENEKIMU PACTEHHM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. IJTambl
co3ganusi pexomoOuHanTHoW JIHK wu TtpaHcrennsix opranuzmoB. Kierouynas
uHxeHepusd. Kiietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHnpoBanne BBICOKOMPOAYKTUBHBIX CEJIbCKOXO3SAMCTBEHHBIX OpPraHU3MOB.

Okosornueckre M Atuyeckue  npodsnemsl. MO  —  reHeruyecku
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauuu:

[Toptpers: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBanos.

Tabmuiel U cxeMbl: KapTa «lleHTphl MPOUCXOXKICHHS M MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenmity, «OTnanéHHas rudpuausamnus», «PadoTer akagemuka M. ®@. lBanoBay,
«lomumnounus», «OO0beKTH OuoTexHONOTHNY, «KJIETOUHBIE KYIBTYphl U
KJIOHUpOBaHUE», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM».

OO6opynoBaHKe: MYJISKH TUIOJIOB U KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IHCTBEHHBIE PACTCHUS.



JlabopaTtopHble M mpaKkTHYecKHe PadoThbI:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTH)KEHHSI CEJIEKIMM PAcTEeHUH H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  yYacCTOK, B TEIJIMYHOE XO34KMCTBO, J1IAOOPaTOPHIO
arpOyHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennocbulki BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUU. DBOJIIOIMOHHAS
Teopust U €€ MecTo B Ouoyioruu. BiusHUE 3BOJIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUHU U JPYTUX HAYK.

CBugerenscTBa 3BOJMIONUU. [lameoHTONIOTMYECKHE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJOB B MAJCOHTOJOTMUECKON JIETOMHUCH, MEpPEeXOAHbIe (HOPMBI.
buoreorpaduyeckue: cxoacTBo u pazanune GayH u Gaop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUuUsd AMOPHUOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHHUTENbHO-AaHATOMUYECKHE: TOMOJOTHYHbBIC, AHAJIOTHUYHBIE,
PYAMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUECKHE: CXOACTBO
MEXaHM3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTed y BCEX
OpraHU3MOB.

OBomonnonHas Teopuss Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBUHM3MA. JIBWOKyIIME CHIIBI DBOJIIONMU BHUJIOB 1O JlapBuHY (M30BITOYHOE
pa3MHOXXEHUE MPU OTPAHUUYEHHOCTH PECYpPCOB, HEOMPEIENEHHAsT W3MEHUYHBOCTb,
0opb0a 3a CyIlIeCTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopust 3BooIu (CTI) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupojae. MyTalmoOHHBINA
MpoIecC M KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomynsiiMOHHBIE BOJHBI U Apeiid
reHoB. M3oJiust 1 MUTpanus.

EcrectBenHbiit oT00p — HampaBisitonmii  ¢dakrtop sBoionun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6IeHHOCT, OpPraHU3MOB Kak pe3ysibTaT 3BoOJOIUU. [Ipumepsl
PUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(h03bl U UIMO0AIATITALIUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

Makposposmonusa. Dopmbl  3BosOIMU:  puUIEeTHYECKas, JUBEPreHTHas,
KOHBEPTeHTHas1, mapajuiesbHas. HeoOpaTuMoCcTh IBOTIOIIUH.

[IpoucxoxaeHre OT HeClelUalu3upOBAHHBIX NMpeakoB. [Iporpeccupyromas
crienuan3anvs. ATanTUBHAS padaLus.

JleMoHcTpanuu:



[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mronnep, A. H. CeBepiios.

Tabnuupl u cxembl: «Pa3BuTHE OpraHUyYecKOro Mupa Ha 3emiiey, «3apoabIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cylecTBoBaHue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUIN,
«MHorooOpa3ue  mopon  kuBOTHBIX»,  «[lomymsmum»,  «MyTannoHHas
U3MEHUYUBOCTB», «Apomopdo3sl», «Mnuoamanrtanuny, «OOmas IereHepanus»,
«/IBmxkymue cuibl 3Boionuny», «Kapra-cxema wapmipyTta mnyrtemectBus Y.
Hapsuna», «boppba 3a cymiectBoBaHue», «IIpucrnocoO0IeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BumooOpazoBaHue», « IKOJIOTUUECKOE BHI000PA30BAHHEY.

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
HaOOp IUIOAOB M CeMsH, Koyekuus «l[Ipumepsl 3alUTHBIX NPUCHIOCOOJIEHUH Yy
KUBOTHBIX», MOJieTb «OCHOBHBIE HAIPaBICHUS HBOJIOLUN», O0BEMHAs MOJEIb
«CTpOoeHHE roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckass kapta wmupa, Kowekuus «DopmMbl COXpaHHOCTH
HMCKONAEMBIX JKMBOTHBIX M pacTeHui», wmonaenb ammmkanus «llepexpécr
XpOMOCOM», BJIaXHble Ipenaparbl «Pa3Butue HacexkoMoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPBUIbEB U
OKpAackKu Tena).

JlabopaTopHble U IpaKTHYECKHE PAdOThI:

Jlabopatopnast padora Ne 1. «CpaBHeHuE BHUAOB MO MOPQPOIOTUYECKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «OnmcaHue NpucIoCOOJEHHOCTH OpraHu3Ma H
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4Hble TIPEACTABICHUS O 3apOKICHMM >KW3HU. HaydHble TMIOTE3BI
BO3HUKHOBEHHUSl JKM3HM Ha 3emJjie: abuoreHe3 M MaHCIEpMUS. XUMUYecKas
ABONIONMSA. AOHMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHMYECKHX.
DKCIEPUMEHTANIBHOE MTOATBEPKIACHNE XUMUYECKON dBOMOINH. HavanpHbie Tansl
ouonoruyeckor sBomonuu. ['mnoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE IPOTOKJIETKH. lIepBble KIETKM M HMX DBOJIOLMSA.
dopMUpOBaHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3HuM Ha 3emuie mo spam U nepuonaM. Karapxen. Apxeickas u
nporepo3oiickas dpbl. llaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPIOBUKCKUH, CUITyPUUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIIOBOM.

KaitHo3oiickass »3pa W €€ TMepuoabl: IMaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPONOT€HOBBIN.



XapakTepucTruKa KiuMaTa U IeoJIOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMKA PACTUTEIBHOTO M >KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHud u
XKUBOTHBIX. [[0siBNIEHNE, pacBET U BBIMUPAHUE IPYMI )KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOTO MHpa KaK OTpakeHHE 3BOJOUUA. (OCHOBHBIE
CUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

DBOJIOLHS YesloBeKa. AHTPOITIOJIOTHs KaK Hayka. Pa3Butue npeactaBieHui o
MIPOUCXOXKJICHUH YeJoBeKa. MeToapl M3ydeHHsl aHTpororeHe3a. CXoicTBa u
pa3JINyuus YeJIOBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuibl  (pakropsl) — aHTpomoreHe3a.  HacnenctBeHHas
W3MEHYUBOCTh M €CTECTBEHHbIH 0TOOp. OOIIecTBeHHbII 00pa3 KU3HH,
M3rOTOBJICHHE OPYIUH TpyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMN W BETBU 3BOJIOLNHN YEJIOBEKA: aBCTPAIONUTEKH, YermoBek
yMenbld, YemoBek npsaMoxoasmmi, YermoBek HeaHAEpTalIbCKuK, YenoBek
pazymHblii. Haxonku HcCKoOmaembIX OCTaTKOB, BpEMsSI CYLIECTBOBAaHHWA, O0JIACTb
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3ra, 00pa3 KU3HHU, OPYIU.

YenoBeuecknue packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUHAsS
(eBpa3miickasi),  Herpo-aBcTpajiouaHas  (dKBaropuajibHas),  MOHIOJIOMJHAs
(asmaTcko-aMepHukaHcKkasg).  YepThl  NPUCHOCOOJEHHOCTH  NpeACTaBUTENEH
YeJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHHS. EIMHCTBO 4YeNOBEYECKHUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

IToptpetsl: @. Penu, JI. Ilactep, A. M. Onapun, C. Muwmiep, I'. FOpu, 4.
JlapBuH.

Tabmunel 1 cxeMbl: «Bo3nmkHoBeHne CoJiHEUHOM cHCTEMBI», «Pa3BurHe
opraHudeckoro Mupa», «PacturenpHas kietka», <«OKHBOTHas  KJETKay,
«IIpokapuoTnueckas kinerka», «COBpeMEHHas CHCTEMa OPraHUYECKOIO MHUPAY,
«CpaBHEHHE AaHATOMHYECKMX 4YEpT CTPOCHHUS YEJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TNaJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YenoBeKa», «JllpesHenmume sroam», «pesHue moau», «llepsbie
COBPEMEHHBIE JIIOINY», «HemoBeueCcKue pacoh».

O6opynoBanue:  mymsiku  «lIpoucxoxaenue  demoBeka»  (OOCTHI
aBCTPAJIONNTEKA, NUTEKAHTPONA, HEAHJAEPTAJIbLIA, KPOMAHBOHIIA), CJIENIKH HWJIU
U300paKEHUST KaMEHHBIX OpYyJIud NEepBOOBITHOTO uenoBeKa (KaMHHU-YOIIEPHI,
pyowmia, ckpebsia), TEOXpOHOJOTHYECcKas Taliuia, KouieKuus «DopMbl
COXPaHHOCTH HCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble 1 NpaKTUHYeCKUE PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUUN U
KUBOTHBIX B KOJJIEKLIUSX).



DKCKypcHsi «IBOJIOLKS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbIU WIN KpaeBeAUYECKUN My3€el).

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

DKoJIOrus Kak Hayka. 3ajau U pa3feibl SKOJIOTUA. MeToabl SKOJIOTUYECKUX
UCCIIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAsl, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHAs.

Okonornueckue (daktopel. Kiaccuduxanus skoiornueckux (akTopoB:
abuoTtuyeckre, OWOTHMYECKHME U aHTpOIOreHHble. JIeHCTBHE HKOJOTUYECKUX
(hakTOpPOB Ha OPTAHU3MBI.

AbGuoTtnueckue (hakTOphl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucniocoOneHust  OpraHM3MOB K  JEHCTBUIO  a0MOTHYECKUX  (HAaKTOPOB.
buonorunueckne puTMmsl.

buortnueckue (bakTopBhl. Buner OMOTHUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTYyaJIu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeiiTpanu3M. 3HadeHHe OHOTUYECKUX B3aUMOJEHUCTBUN MJIi CYIIECTBOBAHUS
OpPraHMU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU momyJisiuud. OCHOBHBIE IOKa3aTeIH
MOMYJISILUUA: YHUCIEHHOCTh, IUIOTHOCTh, POXJa€MOCTb, CMEpPTHOCTb, MPUPOCT,
murpanus. J[uHamMuka YyuCI€HHOCTHU MOMYJISIUU U €€ PETryJIALIUS.

JdeMoHcTpanuu:

[Toptpetsi: A. 'ymb6onbar, K. @. Pynbe, O. 'ekkensb.

Tabnuiel 1 cxembl: kapta «lIpupoansie 30HB 3emun», «Cpenbl oOUTaHUS
opranusmoBy, «®ortonepuoausm», «llomymauum», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTHU TOMYJISAUK UHDY30puu-Ty Penbkuy, «Ilutessie nenm.

JlaGopaTopHble 1 NpaKkTUYeCKUe padoThI:

Jlaboparopnas padota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEyCa».

[Tpaktuueckas padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJSIIUNA Pa3HBIX BUIOB
pacTEHUIN.

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CHCTEMBbI.

Coo0miecTBOo opraHuzMoB — OuoieHo3. CTpykTypsl OHOIIEHO3a: BUAOBAsd,
MPOCTPAHCTBEHHAsI, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsi3m B
ouorneHose.

Okosoruueckre cucrembl (dkocucteMsbl). [lonsitue 00 »3kocucremMe W
ouoreonieHo3e. DOYHKIUOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOIYLEHTHI,



KOHCYMEHTBI, peyleHThl. KpyroBopoT BeIeCTB U MOTOK SHEPIHUHU B SKOCHUCTEME.
Tpoduueckne (muieBbie) YPOBHU JKOCHUCTEMBI. [luimeBble Iemd W CETH.
OcHOBHBIE TIOKa3aTeNu HKOCHUCTEMBbI: OHomacca, MNPOAYKIHUS. DKOJIOTHYECKHE
nUpaMuibl: TPOAYKIMH, YHMCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYHUBOCTb, CAMOPETYJISILHMS, pa3BuTue. CyKleccHs.

[IpupoaHbIe FKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHUCTEMA XBOMHOIO
WJIM IHPOKOJIMCTBEHHOTO JIeCa.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X03s1MCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobOpasue kak ¢akrtop ycroiumBocTH 3KocucTeM. CoxpaHEHHUE
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIIe.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuiipl, coctaB U CTpPYKTypa
ouocdeprr. JKupoe BemectBo u ero ¢QyHkiuu. OcobeHHOocTH Ouochepsl Kak
rJI00aNbHOM DKOCHCTEMBI. JlMHaMHuYecKoe paBHOBeCHME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BelecTB U OMOT€OXUMHUYECKUE LIUKIIBI AIEMEHTOB (yIiepo/a,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3eMin. AHTPONOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanbpHbIe HKOTOTUYECKUE TTPOOIIEMBL.

CocyuiecTBoBaHue PUPOIBI u YEJIOBEYECTBA. Coxpanenue
O6ropazHoo0Opa3us Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA palliOHATBHOTO
yOpaBl€HUs MPUPOAHBIMU pECypcaMud W HUX UCIHOIb30BaHue. JlocTrkeHus
OMOJIOTUU U OXpaHa MPUPOIBIL.

JeMoHcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubr u cxemsl: «llumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOrmiecTBa», «llemn nuTanusy, «IKoIOTHUECKAs TUPAMHUIAY,
«buocdepa u yenosek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «ArpoueHo3», «lIpumepHsie
AQHTPOIIOTEHHBIE  BO3JEUCTBUSA Ha IpUpPOAY», «BaxHeilmume HMCTOYHUKU
3arpsi3HEHHS BO3/lyXa W TPYHTOBBIX BOa», «[louBa — BakHelas cocTaBistomias
ouochepr», «DakTopsl aerpaganuu mouBy, «llapaukoBbiit apdexT», «DPakTopbl
PaIMOaKTUBHOIO 3arpsi3HeHus Ouocdepnr»y, «OOmas cTpykTypa Ouocheps»,
«Pacrnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«Kpyrosopot yriepoaa B Ouochepe», «KpyroBopor azota B IpupoIe».

O6opynoBanue: Mojelb-ammuKanus « TUnudHbie OMOILIEHO3BI», TepOapwHii
«PacturenbHbIe cOOOIIECTBaY, KOUICKIMH «broneHos3y, «Bpenurenn BakHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJBTYp», TepOapuu M KOJUJIEKIIMH pAcCTEHUH W
KUBOTHBIX, MIPUHAIJIEKAIINE K PA3HBIM JKOJOTMYECKHMM TPYIINaM OJHOTO BHJA,



Kpacnas xnura Poccuiickoii ®enepanuu, M300pak€HUs OXPAHSIEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.



B nanHom knacce oOyuaetcst pedbeHok ¢ OB3. JlaHHOMY y4€HUKY TpPYIHO
yIEpKUBaTh JOJIO BHUMAHUE M COCPEJOTOYEHHOCTb, JIOTUYECKOE MBIIIJIEHHUE
pa3BUTO c1abo, MJI0X0 Pa3BUTHl HABBIKM MEpecKka3a, padoThl ¢ TEKCTOM Y4eOHUKa,
IJIOXO pa3BUTa MOTOPHKA PYK.

IIpy  cocTaBneHMM  HPOrpaMMbl  YUHUTHIBAIMCH  MCUXOJOTHYECKUE
O0COOCHHOCTH peOeHKa, a TaKKe WHIWBUIYaJbHbIE OCOOCHHOCTHM U CHEIH(HUKa
MOTHBallMA €ro JesTeiabHocTH. llpu OOBSCHEHHH HOBBIX TEM YUTEHBI
OCOOEHHOCTH MBIIUICHUS, NaMsATH (KpaTKOBPEMEHHAs), BHUMaHUS (OTCYTCTBHE
JOJICOCPOYHOI0), Kpyrozopa. [Ins KOppeKkUMH OTHENbHBIX HEIOCTAaTKOB
MBICJIUTENIbHBIX MPOLECCOB, IO3HABATEIBLHOIO HWHTEpECa, Y30CTH Kpyros3opa,
HapylIEHNUs MOTOPUKHU Ha YPOKax MPOBOJUTCS KOPPEKLUMOHHAs paboTa:

1. CoBeplICHCTBOBaHUE JIBM)KEHUI M CEHCOMOTOPHOIO pa3BUTHUSA (pa3BUTHE
MEJIKOW MOTOPHUKHU KUCTH U MaJbIEB PyK; Pa3BUTHE 00ILEH MOTOPUKH).

2. Koppekisi OTAENIBbHBIX CTOPOH TCUXUYECKON JEATEeNbHOCTU (pa3BUTHE
3pUTENTBHON TAaMATH W BHUMAaHUS, pa3BUTUE CIyXOBOI'O BHUMAaHUA U
naMAaTu, GopMuUpoBaHre 0OOOUIEHHBIX MPEACTABICHUA U OPUECHTALINH );

3. Pa3BuTHE OCHOBHBIX MBICIUTENBHBIX ONEpalnii (HAaBBIKU OTHOCUTEIBHOTO
aHaJli3a, HaBBIKM TPYNIHPOBKU M KiIacCU(pUKaLWU, yMEHHE padoTaTh IO
CJIOBECHOUN MHCTPYKIIHH).

4. Pa3BuTHE pa3MYHBIX BUJIOB MBILUIEHUS (pa3BUTHE HATJSAHO-O0Pa3HOIO U
CJIOBECHO-JIOTUYECKOTO MBIIIJICHUS ).

5. PazButue peun (yCTHOM , MTUCbMEHHOM).

6. Pacumupenue Kpyrosopa, oOoramieHue CJIOBApHOTO 3araca.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBLIET'O
OBPA30OBAHUIA

Cornmacuo ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K pe3ysbTaram
OCBOCHMSI  OOydYarOUMMHUCS TPOTPaMM  CpeIHEro olmero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PE3yJbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKOMN
rPaXXJaHCKOM UAECHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPENENICHNI0, HaJu4yhe MOTHUBalUM K  OOy4eHHI0  OHOJIOTruH,
IIeJICHANPABJICHHOE pPa3BUTHE BHYTPEHHUX YOEKIECHUM JMYHOCTU HA OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUUECKUX TPAAUIUNA pa3BUTUS OHOJIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCs PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTU I1€HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, IMPUCYLIUMU CUCTEME
OMOJIOTUYECKOTO0  00pa30oBaHMs, HAIUYMUE HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LI€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS mpeamMeTa «buonorus» AOCTUTAIOTCS B
€AMHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHHOCTU B COOTBETCTBUU C
TPAAULIMOHHBIMHA POCCUMCKUMU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOpPMaMu
MOBEJICHUSI U CHOCOOCTBYIOT MpolieccaM CaMOIO3HAHUs, CaMOBOCIIUTAHUS U
CaMOpAa3BUTHsA, PA3BUTHsS BHYTPEHHEW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXECHUS K 3aKOHY U IPABONOPSAJIKY, YEIIOBEKY TPYJa U CTapLIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KEHHUs, OEpPEKHOTO OTHOIICHUS K KYJIbTYpPHOMY HACIEIUIO0 |
TpaAULKsIM MHOTOHAIMOHAIBHOTO Hapona Poccuiickon Penepaunu, npupoae U
OKpY Karollen cpere.

JImdHOCTHBIE pe3yJbTaThl OCBOCHMSI YyueOHoro mpenMera «buomorus»
JIOJKHBI OTPakaTh TOTOBHOCTH M CIOCOOHOCTH OOYYAIOIINXCS PyKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEM TMO3UIIUEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXICHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
ONbITA U OMNbITA JEITEIPHOCTH B MPOLIECCE PEaJn3alli OCHOBHBIX HANPaBICHUU
BOCIIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KaaHCcKOro BOCIIHTAHUS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMU 00YUaIOIIEerocsl Kak akTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTRA;



OCO3HaHWE CBOMX KOHCTHUTYLIMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH JCATEIBHOCTH IIPU CO3JIaHUH
y4eOHBIX MPOCEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATENbHBIX 3aJ1ay, BBIIIOJIHECHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JCHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOSXKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIMAILHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TIO3HABATCIBHBIX M HMCCIICNOBATCIBCKUX 3a/]a4, YBaXHTEIBLHOIO
OTHOIIICHUS K MHCHHUIO OINMOHCHTOB MPH OOCYXJICHUU CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPIKAHUS,

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMCKOM rpaXJaHCKOM UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAKEHHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH IEpE]
Pomuuoi, ropmoctm 3a cBOM Kpal, CBOXO PoauHy, CBOM S3BIK U KYJBTYDY,
MPOIIJIOE U HACTOSAIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACIEIUIO M MaMSITHUKAM MPUPOIbI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CITIOCOOHOCTh OIICHUBATh BKJIAJT POCCHHUCKHX YUYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OMOJOTHM, TOHUMAHUS 3HAYCHHUS OHOJIOTUM B TO3HAHUM 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTRA;

uneiHas yOexxJIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO M 3ammre (OTeuecTBa,
OTBETCTBEHHOCTb 3a €r0 CyaAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME IYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HAPOIA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHME JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJMUTENSIM, CO3/IAaHUIO0 CEMbH HAa OCHOBE
OCO3HAHHOI'O MPHUHATHUS IEHHOCTEHM CEMEWHOW JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAs ACTETUKY ObITa, HAyYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;



MTOHUMaHUE AMOLIMOHAJILHOTO BO3JIEHCTBHS )KUBOW MTPUPOJIbI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usuyeckoro BocnuTaAHUA, GOPMHUPOBAHMS KYJIbTYPbI 310POBbS H
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

MOHMMAaHWE W pealu3anus 370pOBOro U 0e3omacHoro obpasza KHU3HH
(3mopoBoe  mUTaHHWE, COONIOJEHHWE TUTHCHUYECKUX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIM pEXUM 3aHATHM U OTAbIXa, peryspHas ¢uznueckas
aKTUBHOCTb), OEpPEXKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHUMAHUE UEHHOCTH TNPABWI HHJIMBHUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€3011acCHOT0 MOBECHUS B CUTYALUIX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIFOJEH;

OCO3HAHHWE MOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUs);

6) TPy10BOIr0 BOCIUTAHUS

TOTOBHOCTB K TPY/ly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTh K AKTUBHOW JESITEIBHOCTH TEXHOJOTMYECKOW M COLMAIBHOU
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHATH TaKYyIO JEATEIbHOCTD;

MHTEpEC K Pa3IMuHbIM cdepam NpodhecCHOHATBbHON NeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyayiied mnpodeccun #  Pealn30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHbL;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa3oBaHUI0O M CaMOOOpPa30OBaHHMIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) IKOJOrH4eCKOro BOCIIMTAHUSA :

HKOJIOTMYECKH LEJIeCO00pa3HOe OTHOIICHHWE K MpHUpOJie KaK MCTOYHUKY
’KU3HH Ha 3eMJIe, OCHOBE €€ CyILeCTBOBaHNS;

MOBBIIIEHHE YPOBHSI SKOJOTUYECKOM KyJIbTYphl: TNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TOCTYNKOB W OIEHKM UX BO3MOXHBIX TIOCJIEACTBUN st
OKPY’KarOUIEU CPEBI;

OCO3HaHHWE TJI00aJTBLHOTO XapaKTepa JKOJIOTHUYECKUX MpoOJeM W MyTed HuX
peLieHus;

CIIOCOOHOCTh MCIIOJIb30BaTh MPUOOpETaeMble MpPU HW3YYEHUU OUOJIOTHH
3HAHUA W YMEHHUS TIpU pEUIeHUH NPoOJeM, CBS3AaHHBIX C palMOHAJIBHBIM
NPUPOJIONOIb30BaHUEM  (COONIIO/IGHHE  TpaBWJ  TOBENEHUS B  MPHUPOJE,
HalpaBJICHHbIX HAa COXPAHEHHUE pAaBHOBECHUS B HKOCHUCTEMAX, OXpaHy BHUJIOB,
AKOCHCTEM, OHOChEphI);



AKTUBHOE  HEINPUITUE JIEWUCTBUM, NPUHOCAIIMX BPEd  OKPYXKAKOLIEH
MPUPOIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTHYECKUE
NOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U NMPEAOTBPAILIATh UX;

HaJMYUE PA3BUTOrO SKOJIOTMYECKOIO MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPHI,
ombITa NEATEIbHOCTH DKOJIOTHYECKON HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCSI UMH B MO3HABATEIIBHOM, KOMMYHUKATUBHOM M COILMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUYECKOMN JESITEIBHOCTH 3KOJIOTUYECKOU
HaIIPaBJICHHOCTHY,;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKW U OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJIBTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEPILICHCTBOBAHUE SI3bIKOBOM M YHUTATEJIbCKOW KYJBTYpbl KaK CpEJICTBa
B3aUMOJICMCTBUS MEXIY JIFOJbMU U ITI03HAHUS MUPA;

MOHMMaHUEe crnenuduKkd OMOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
(OpMHpPOBaHMN PALMOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3[JaHUU LIEJIOCTHOTO
IpecTaBlieHuss 00 OKpYXalollleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOuiecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pEHIeHHH NpodiIeM
COXpPaHEHMS IIPUPOIHOTO PAaBHOBECHS,

yOEXKJIEHHOCTh B 3HAYMMOCTH OMOJIOTUU AJII COBPEMEHHOW LMBHUJIM3ALNU:
oOecrieueHrss HOBOTO YPOBHSI PAa3BUTHS MEIUIIMHBI, CO3JJaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTMM, CIOCOOHBIX  pellaTb PEeCcypcHble  NpoOJIEMbl  pa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTeW BBIXO/A M3 III00ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
o0OecrieueHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
MCIIOJIb30BAaHUIO TMPUPOJHBIX PECYypcoB M (OPMHPOBAHUIO HOBBIX CTaHAAPTOB
KW3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHHH OWMOJOTHYECKUX 3HAHUM B IEIAX
MOBBIIICHUST OOWIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTU oOydaromuxcs, GopMupyeMoit
IpU U3y4YeHUU OUOJIOTUH;

INOHMMAaHHE CYIIHOCTH METOAOB NMO3HAHUS, UCMOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONBh30BaTh TOJydyaeMble 3HAHUS MJIs aHaliu3a |
OOBSACHEHHUSI SBJIICHUN OKPYXKAIOIIEr0 MUPa U MPOUCXOIANIMX B HEM H3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHbBIE 3aKJIOUEHUS HA OCHOBE HAayyHBIX (DAKTOB U
MMEIOIINXCS JaHHBIX C LIEJIBIO MOJIYYECHUS JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS Jis
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE LIEHHOCTH HAYYHOM JAESATEIbHOCTU, TOTOBHOCTH OCYIIECTBISATH
IPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITENbHOCTh MHANBUAYAJIBHO U B TPYIIE;



TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caMo00pa3oBaHnI0, K AKTHUBHOMY TMOJYYEHHUIO HOBBIX 3HAHMA MO OWOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOTO mpeameTra «buomorus
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YYaAIOIIMUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIEC) OOIlEHAYyUYHbIE TOHATHS, OTpakarollue
[EJOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
HCTIONBb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIUs, SBJICHUE, MPOIECC,
cUCTeMa, Hay4yHbId (pakT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeloBaHUe,  HAONIOJIEHHe,  W3MEpPEHHUE, OKCIEPUMEHT H  JPYrux),
yHUBEpCalbHbIe Yy4yeOHBbIC JeWCTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHEIE,

pEryJsTUBHBIE), o0ecreunBarome (dopmHpoBaHue (yHKIHMOHAIBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OO0YyYaloIIUXcs, CIOCOOHOCTh
oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHEIE,

MHPOBO33pPEHUYCCKHE 3HAHMS W  yHUBEpPCAJIbHBIC y4YeOHBIC JICHMCTBUS B
MO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETo
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBaanenne YHHBEpPCAIbHBIMH Y4eOHbIMH NMO3HABATEJIbLHBIMH
JeHUCTBUSAMMU:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOATENIbHO  (OPMyNIHpPOBAaTh W aKTyalIM3UpoOBaTh  MpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPH OCBOCHMHM 3HAHWM TPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, KiiacCU(UKAIIUK, 000OIICHNUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIICIATh WX XapaKTEPHBIC MPHU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTpEeNeNaTh IETu JeATCILHOCTH, 3aJaBas IapaMeTpbl W KPUTCPHH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C TIOCTABICHHBIMU LIETISIMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHE TIOHATHUS JUIs 0OBSICHEHUS (PaKTOB M SBJICHHUM
YKABOU IIPUPOJBI,

CTPOUTH JIOTHYECKHE pPaCCyXIEHUS (MHIyKTUBHBIC, JIETyKTUBHBIE, IIO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH W IPOTHBOPEUYHS B paccMaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSTh CXEMHO-MO/IEILHBIE CpencTBa JUIS MIPEICTABICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TAaKK€  NPOTHUBOPEUM  pa3HOTO  poOJAa,  BBIIBICHHBIX B Pa3IUYHBIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaTbiBaTh IUIaH pEIICHHUsS MPOOJEMbl C YYETOM aHaIU3a UMEIOIUXCS
MaTepuaIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JCSITEIbHOCTD, OIICHUBATh COOTBETCTBHE PE3yJIHTATOB
LEJISIM, OIICHUBATh PUCKU TIOCTIEACTBUN ACSITEIbHOCTH;

KOOPAMHHUPOBAaTh M  BBIMOJHATH PabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOIEUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeCTBUS:

BJIQ/IETh HaBBIKAMH Y4€OHO-MCCIIET0BATEIbCKON M MPOSKTHON JIEATETHHOCTH,
HaBbIKAaMH  pa3pelieHusi MnpoljeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIIONIb30BaTh pPa3jMYHbIEe BUABl JEATEIBHOCTH TO TOIYYCHHIO HOBOTO
3HAaHUA, €r0 HWHTEPIpEeTAINH, MPEOOPa30BAHUIO M TPUMEHEHUI0 B YYeOHBIX
CUTyalUsX, B TOM YUCIIE IPU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(opMuUpPOBaTh HAYYHBIH TUI MBILIUICHUS, BIaJETh HAYYHOW TEPMUHOJIOTUEH,
KITFOYEBBIMH MMOHATHSIMHI H METO/IAMU;

CTaBUTh M (HOpPMYJIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOU
JESITeIbHOCTU U )KU3HEHHBIX CUTYAlIMSIX;

BBISIBJISITH TIPUYMHHO-CJICACTBEHHbIE CBSI3W W aKTyaJlM3UpOBaTh 3ajaauvy,
BBIIBUTaTh TUINOTE3y €€ pelleHHsl, HaXOAWTh apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3adaud  pPe3yJbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIICHUBATh MPUOOPETEHHBIH OIIBIT,

OCYLIECTBJISTh LIeJICHANPABICHHBIA MOUCK MEPEeHOca CPEICTB U CHOCOOOB
NeNcTBUS B MPO(ECCUOHAIBHYIO CPEAY;

YMETh MEPEHOCUTh 3HAaHWS B IMO3HABATEIbHYIO M MPAKTHUECKYIO0 00JacTu
KHU3HEACSITEIbHOCTH;

yMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIC HJIEH, MpEAJiaraTh OPUTHHAIBHBIC MOAXOABI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYyCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pa6ora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX UHPOpPMAIMH (TEKCTe y4eOHOTo
nocoOus, HAy4YHO-TIONYJIIPHOM JIUTEpaType, OHOJOTMYECKUX CIOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHETe), aHAIU3UpPOBATh



nH(}OpPMAITHIO PA3INYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
€€ JT0CTOBEPHOCTh U HETIPOTHBOPESUNBOCTH;

(GopMyIHMpOBaTh 3alPOCHl U MPUMEHATH PA3IUYHBIC METOJBI MIPH TMOWCKE U
oTbope Ouosornyeckor mHpopMalu, HEOOXOAUMOM Il BHITIOTHEHUS yYCOHBIX
3ajady;

mpuoOpeTaTh OIBIT WCHOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3TMIHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMAJbHYI  (opMy  TIpeaCcTaBICHUS
Oounonornueckoi nHMOpMaImu (cxeMbl, rpaduKH, TUArpaMMbl, TAOJIHIIBI, PUCYHKH
H IpyToe);

UCIIOJIb30BaTh HAyYHBIM S3BIK B KadyeCTBE CpeAcTBa Npu paboTe C
Ouonoruyeckod uWHPOpMALMEH: TMPUMEHATh XUMHUYECKue, (Qusnyeckue u
MaTEMaTUYECKUE 3HAKW W CUMBOJIBI, (HOPMYJIbI, abOpeBHAaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISITHOCTH;

BJQJ€Th  HABBIKAMHM  paclo3HaBaHWA M 3allUThl  WH)OpMaIuw,
uHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBJajieHHe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) ob1enne:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCeX c(hepax >KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTE WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMoW Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMon
3a/1ay, YYUTBIBATh MHTEPECHl U COTJACOBAHHOCTH IMO3HMIIMK IPYTUX YYACTHHKOB
JIMajora Uiv JUCKYCCUH);

pacno3HaBaTh HEBepOalbHBIE CpEACTBA OOIICHUS, MOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(QIUKTHI ¥ BECTH TIEPETOBOPHI;

BJIQJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS M B3aMMOJICHCTBHS, TTOHMMATh
HaAMEPEHUS JIPYTUX JIOJEH, MPOSBIIATh YBAKUTEIHLHOES OTHOIIEHNUE K COOCCETHUKY
1 B KOPPEKTHOU opMe HopMyIupoBaTh CBOM BO3PAKECHHUSI,

Pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI JIeSITeJIbHOCTD:

MOHUMATh M HCIOJH30BATh MPEUMYIINECTBA KOMAHIHOW U WHIAWBUAYaTHHOM
paboOThI IPH peIIeHNH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh
MIPUMEHEHUS TPYIOBBIX (DOPM B3aMMOICHCTBUS MPHU PEIICHUN YIeOHOH 3a/1a4u;

BHIOMpAaTh TEMAaTUKy W METOJbI COBMECTHBIX ICHCTBHHA C Y4ETOM OOIIHX
MHTEPECOB M BOBMOKHOCTEH Ka)kJIOTO YJIeHa KOJUICKTHBA,



IPUHUMATh I[€JIM  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JACHUCTBUA MO €€ JOCTHKEHHUIO: COCTABIISITH IUIAH JEHUCTBU,
pacupenensiaTb pojaud ¢ Y4ETOM MHEHHMM YYacTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaye€CTBO CBOEr0 BKJIAJa M KaXIOr0 yYAaCTHHKAa KOMaHJIbl B
oOIIHii pe3yNbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

NpejjiaraTh HOBBIE MPOEKThI, OLICHUBAaTh HJEU C MO3ULIHH HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSABIISATH TBOPYECTBO U BOOOpaKEHHUE, OBITH MHUIIMATHUBHBIM.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) caMmoopraHu3anus:

UCIOJb30BaTh OHOJOrMYECKHE 3HAHUS JUIS BBIABICHUS MpoOJeM M HX
pEILIECHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUIX;

BBIOMPATh HA OCHOBE OHWOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKH B CBOMX JIEUCTBHSIX M MOCTYINKAaxX MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYIIECTBIIATh ITO3HABATEIBHYIO JESATEIBHOCTD, BBISBIIATH
po0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelbHON
NEeATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO ~ COCTaBJISATh IUIAH pEIIEHUs MpoOsieMbl C  YUYETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHUH;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuMpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEINOYTECHHUI;

JIeaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €ro, OpaThb OTBETCTBEHHOCTh
3a pellIeHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (OPMHUPOBAHUIO W MPOSABICHUIO IIUPOKOW JPyIuLUU B
pa3HbIX O00JACTSAX 3HAHMM, MOCTOSIHHO MOBBINIATH CBOM OOpa30BaTENIbHBIN WU
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJQJ€Th  HABBIKAMM  TO3HABATENbHON  peQuieKCMM Kak  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTENbHBIX IPOLECCOB, HMX pE3yJbTaTOB H
OCHOBaHUH, UCMHOJIb30BaTh MPHUEMBI peQIIEKCHH AJIsi OLEHKU CUTyalluH, BbIOOpa
BEPHOI'O PELIECHUS;

yMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh DPELIEHUS MO HX
CHUKEHHUIO;



IIPUHAMATh MOTHBBI M apPryMEHTBbl JPYTHX IIPU aHaIu3€ pe3yJIbTaToB
NEATEIIbHOCTH;

3) npuHATHE ce0s M APYTHX:

IPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apPryMEHTBl JPYTHX IIPU aHaIU3€ pe3yJIbTaToOB
NEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JIPYIUX HA OLIUOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH JIPYrOro YeJIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OcBOeHUs mporpammbel COO 1o Ouonoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crienuduueckue ajst yueoHoro npeamera « buomorusny
HAy4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHUIO, UHTEPIIPETAIIUHN U
MpeoOpa30BaHUIO 3HAHUM, BUJIBI JIEITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUI B Pa3IMYHBIX YUYEOHBIX CUTYallUsIX, a TAKXXE B pEabHBIX
KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme mnpeaMeTHbIe
pe3yIbTaThl MPEACTABJICHBI IO TOaM O0yUYCHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KApTHHBI MUpPAa MU HAyYHOTO MHPOBO33PEHHUS, O BKJIaJ€ POCCUHUCKUX U
3apyOCKHBIX yUYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUU, (PYHKIIMOHATHHOU
rPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/a4;

YMEHHE pacKpbIBaTh COJIEp)KAHUE OWOJOTMUYECKUX TEPMHHOB W TOHSTHIL:
KW3Hb, KIJIETKa, OpraHu3M, Meradonu3M (0OMEH BEIIeCTB W IIpEeBpaIlcHUE
SHEPrum), TOMEeocTa3 (CaMOperysilus), YpOBHEBasE OpraHU3alusl KUBbIX CUCTEM,
CaMOBOCIIPOHU3BeIeHHE (PEMPOAYKIIHUS), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHUE;

YyMEHHUE WU3JIaraTb OWOJIOTMYECKUE Teopur (KJIETOYHasi, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpAJbHAs JOrMa MOJEKYJsIpHON Ouosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u y4enus (o meHTpax MHOTOOOpasusi u
MPOUCXOXKIEHUS KyJbTypHbIX pacTteHuid H. V. BaBuiioBa), onpenensth rpaHuilbl
UX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHHUE BJIaJIETh METOJIaMHU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIIOCHHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOIECCOB U SIBJIICHHI, OpraHU3alusl U MPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIEIyEMbIMU BEJIMYMHAMU, OOBSACHEHHE MOITYUYEHHBIX



pE3yIbTATOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJbI HA OCHOBAHUY MOJyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
MPOLIECCOB: OOMEHa BEIIECTB W MPEBPALICHHS PHEPTUU B KIETKE, (DOTOCHMHTE3A,
MJIACTUYECKOTO M HHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio03a,
OIUIOAOTBOPEHUS, PA3MHOKEHHUS, WHIAUBUAYAIBHOIO pa3BUTUS  OpraHus3ma
(oHTOrEHE3);

YMEHHE NPUMEHATh NOJYUYEHHBIE 3HAHMS A OOBACHEHUS OMOJOTMYECKHX
IIPOLIECCOB M SIBJICHUM, JUIS NPUHATHS NPAKTUYECKUX PELICHUH B IOBCEAHEBHOU
KU3HH C LEIpl0 oOecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBS
OKpY’KaroIIMX JI0AEH, COOII0IEHUSI HOPM IPAMOTHOTO MOBEJICHUS B OKpYKaroIIen
OPUPOJTHON cpele, MOHUMaHHE HEOOXOJUMOCTU MCIOIb30BaHUS JOCTHKEHUM
COBpEMEHHOM  Oumosorun W OMOTEXHOJOTMM  JJI1  palMOHAIBHOTO
MPUPOJONOIb30BAHMS;

YMEHUE pellaTh »JIIEMEHTAPHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- U
OUTUOPUIHOE CKpELIMBaHUE, CLEIUICHHOE HAaCJIEel0BaHUE, COCTaBIISATh CXEMbI
MOHOTMOPHIHOTO CKPEIIMBAHUA Ul NPEICKa3aHMsl HACJIEAOBaHUS MPU3HAKOB y
OpraHU3MOB;

YMEHHUE BBINOJHATH JIA0OpAaTOpPHbIE M MpaKkTUYeCKHe padoThl, COOII0IATh
npaBuiIa npu padboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OICHHBaTh W HWHTEPIPETHUPOBATH HH(GOPMALIHIO
OMOJIOTMYECKOr0 COJAEP)KAHMSA, BKIIOYAIOIIYIO0 [ICEBJOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOM MH(POPMALIUH, HAYYHO-TIOMYJIIPHBIE
Marepuaibl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeAMLIMHE, OUOTEXHOJIOTUH;

YMEHHME CO3[aBaTh COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMAILIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHSITUIHBIN arapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIA O MECTE U POJIM OMOJIOTUH B CUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpAa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAAE POCCUUCKUX U
3apyOCKHBIX yYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHATHHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpBIBaTh COJAEpKaHHE OMOJIOTMYECKUX TEPMHHOB M TOHATHM:
BUJ, MOIyJIALUSA, FeHO(OHA, dBOIIOLMS, ABIKYIIHME CUIIbI ((DaKTOPBI) HBOJIIOLINHY,
IPUCIIOCOOJIEHHOCTh OPraHMW3MOB, BHJI000pa30BaHUE, HKOJIOTMUYECKUE (DAKTOpHI,



HKOCUCTEMA, MPOAYLEHTbl, KOHCYMEHTBbI, PEAYyLEHTbl, LENu MUTaHUS,
AKOJIOTHYECKas MUpaMuia, OMoreoneHos, onocdepa;

yMEHUE HU3JIaraTh OWOJIOTHYECKUE TeopuH (PBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl OBOJIOIUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3aponprimeBoro cxoxacra K. M. bapa, yepenoBaHusi IJIaBHBIX HANpaBICHUN U
myTeit sBomoruu A. H. CeseprioBa, yuennst o 6mochepe B. WM. Bepuanckoro),
ONpeaeNsITh TPAHULBI KX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHUE BJIaJIETh METOJJaMU HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAOII0/IEHUE U
OMKCAHUE >KUBBIX CHCTEM, MPOILIECCOB U SIBJICHUM, OpraHu3aiusi ¥ MpOBEACHHUE
OMOJOTHYECKOTO  OKCIIEPUMEHTa,  BBIIBIDKEHHWE  THIOTE3bl,  BBIABICHUE
3aBUCUMOCTH MEX]y HCCIEIyEMbIMU BEJIMYMHAMH, OOBICHEHHE IOIYYEHHBIX
pE3yIbTAaTOB, MCIIOJIB30BAHHBIX HAyYHBIX INOHSATUM, TEOPHM M 3aKOHOB, YMEHHE
JIEJIaTh BBIBO/JbI HA OCHOBAHUY IIOJyYEHHBIX PE3YJIbTaTOB;

YMEHHME BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHSI OMOJOTHYECKUX
OOBEKTOB: BHJIOB, TMOIMYJSIHUA, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreoleHO30B M HJKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIIEICTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHOCOOICHHOCTH
OpPraHMU3MOB, JIEMCTBUS SKOJOTMYECKHX (PAKTOPOB HaA OpraHM3Mbl, IEpeHoca
BEIIECTB M IIOTOKA SHEPIMM B 3KOCHUCTEMAaX, AHTPONOTECHHBIX H3MEHEHUH B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHYECKHX
IIUKIIOB B OHocdepe;

YMEHHE NPUMEHSATh MOJYyUYEHHbIE 3HAHMS Al OOBACHEHUS OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHUU, JUISl NIPUHSTUS NMPAKTUYECKUX PELICHUH B IMOBCEIHEBHOMU
KU3HM C LENIbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 370pOBbs M 340POBBS
OKPY’KaIOIIUX JIIOJeH, COOI0IEHUSI HOPM I'PaMOTHOTO TOBEACHUS B OKPYXKarolen
OPUPOJHOM cpele, MOHMMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHHI
COBPEMEHHOM OMOJIOTUH JIJISl palliOHAIILHOTO MPUPOAOIIOJIb30BAHNUS;

YMEHHUE pelaTh 3JIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1aud, COCTaBISATh CXEMBbI
NEepeHoca BEIECTB U YHEPTUU B dIKOCUCTEMAX (1[eNU MUTaHUs);

yYMEHUE BBINOIHATh JA0OpPATOPHBIE U MpPAKTUYECKHUE pabdOThl, COONIOAATH
npaBuia npu paboTre ¢ yueOHbIM U Ta00paTOPHBIM 000PYI0BaAHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh U HHTEPIPETHUPOBATH HH(GOPMALIUIO
OMOJIOTUYECKOTO  COJIEp)KaHMs, BKIIOYAIONIYIO [ICEBJOHAYyYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POpPMALIUU, HAYYHO-TIOMYJIIPHBIE
MaTepuaibl),  paccMaTpuBaTh  IJI0OajdbHBIE  JKOJOTHMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOILEHUS,
00001ast 6MoIornueckyr0 MHGOPMAILIMIO U3 HECKOJIbKUX HCTOYHUKOB, IPAMOTHO
UCI0JIb30BaTh MOHSITUIHBIN arrapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3aejioB H TeM nudpoBbIie
Ne i/mn P Konrpoabubie IIpakTuueckue (mpp )
NPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
bronorws kax Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
JKuBBIE CHCTEMBI M UX OpraHU3aus 1 0 0 httos://m.edsoo.ru/7f41c292
bubmuorexa [JOK
X i 1
MMHUYECKUH COCTAaB U CTPOCHUE KIIETKU 8 0 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
X
HSHEACHTECILHOCTD ICTRH 6 0 0 https://m.edsoo0.ru/7f41c292
Pa3zMuoxeHne 1 MHAUBUIYaTbHOE PA3BUTHE 5 0 1 bubnnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M1 UBMEHYUBOCTD 3 0 15 bubmuorexa [JOK
OpraHu3MoB ' https://m.edso00.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 0 0 bubnuotexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
P 1
CICPBIOC BpEMA 0 0 https://m.edsoo0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KonnyecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHHE Pa3/1eioB H TeM nudpoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (udpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
bubnunoreka LIOK
C) 0 9 0 1
BOTIONHOMHAA DHOTOTHA https://m.edsoo.ru/7f41cc74
BoO3HHKHOBEHHE 1 Pa3BUTHUE JKU3HH Ha 9 0 05 bubmmoreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
OPraHH3Mbl  OKPYKAIOLAs Cpea > 0 L https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
0 9 0 0
Coo0I111ecTBa M KOJIOIMYECKUE CHCTEMBbI httos://m.edsoo.ru/7fA1cc74
bubnuoreka [{OK
P 2 0 0
SSEPEHOL BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 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




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
uuppoBbIe
Nen/m  Tema ypoka Kontpoabubie IIpakTuyeckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
buonorus B cucteme Hayk 0 0 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Merto/1bl TO3HAHUS KUBOW TPUPOIBI.
[IpaxTuueckas padora Ne 1 0 05 bubnnorexa [JOK
«/cronp30BaHUE PA3IMYHBIX METOJIOB MPU ' https://m.eds00.ru/863e6122
M3Y4YEHUH OMOJIOTUYECKHX O0OBEKTOBY
buonornueckue cucTeMsl, MPOLIECCH U UX 0 0 bubnnoreka [JOK
H3y4YECHHE https://m.eds00.ru/863e6564
XuUMUYeCKui cocTaB KiIeTku. Boga u 0 0 bubmuorexa [JOK
MHHEpPAIBbHBIE COJIA https://m.eds00.ru/863e674e
bu6mmoreka [JOK
b .C 0 0 0
BATH, LOCTAR 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas padora Ne 1
«M3ydyeHne kaTaTuTHYeCKO aKTUBHOCTH 0 0.5 bubmorexa HOK
y ' https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl UITH
KaTaJia3bl)»
bubmuorexa [JOK
h% I 0 0
[ICBOBL. JHITHAL https://m.eds00.ru/863e6870
Hyxneunossie kucinorsl. AT® 0 0 bub6nuorexa [IOK



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

https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH " MCTOABI U3YYCHUSA KIICTKH.

bu6mmoreka [IOK

o Kiterounas teopus 0 https://m.edso00.ru/863e6e88
10 KiteTka xak 1enocTHas )KuBasi CUCTeMa 0
CtpoeHne 3yKapuOTHYECKON KIIETKH.
JlaGopaTtopHas pabota Ne 2 «M3yuenue bubnmoreka [JOK
11 CTPOCHUS KJIETOK PACTEHUM, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpu0OB 1 OaKTepUH 101 MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u UX OMHCAHUE
bubmuorexa [JOK
12 OOMeH BeIIECTB U META00IN3M 0 https://m.edso0.ru/863e766¢
bubmuorexa [JOK
13 PorocuHTes. XemocHHTE 0 https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 DHepreTieckuii oOmeH 0 https://m.edsoo.ru/863e7aae
JKu3HEHHBIN LUK KIETKU. J{eleHne KIeTKH.
Murtos. JlabopaTopHnas padota Ne 3
15 «Habmonenre MUTO3a B KJIETKaX KOHYHKA 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTIpeIriapaTax»
16 buocunTtes 6enka. Peakiys MaTpuuHOTO 0 bubnmnorexa [JOK
CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [JOK
17 Tpascnsmms — duocuntes benxa 0 https://m.eds00.ru/863e796e
bubmuorexa [JOK
18 HexkneTounsie opMbl 3kU3HU — BUPYCHI 0 httos://m.edso0.ru/863e7540
bu6nmoreka [JOK
19 @OopMBI pa3MHOKEHUS OPraHU3MOB 0 https://m.eds00.ru/863e81b6

https://m.edsoo.ru/863e831e



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuorexa [JOK

20 Melii 0
enos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE MOJOBBIX KIETOK.
OmnonotBopenue. JlabopatopHas padora No bubnmoreka [JOK

21 0.5
4 «3yueHue CTpOCHUS MOJOBBIX KIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MHKpPOTIpErapaTax»

22 NunusuayanbHoe pa3BUTHE OPTraHU3MOB 0 bubmorexa LHOK

FHBIAY p p https://m.edso0.ru/863e8436

23 I'eneTnka — HayKa O HaCJIE€ICTBEHHOCTH U 0 bubnnorexa [HOK
N3MEHYUBOCTHU https://m.edsoo.ru/863e86f2

24 3aKOHOMEPHOCTHU HACIEAOBaHUS TPU3HAKOB. 0 bu6mmoreka [IOK
MoHOTHOPHIHOE CKPEIUBAHUE https://m.eds00.ru/863e8878

o5 JlurubpuHoe ckpemuBanue. 3aKOH 0 bubnuorexa [JOK
HE3aBUCUMOI'0 HACJIeA0BaHUs IPU3HAKOB https://m.edsoo.ru/863e89a4
CuemieHHOe HACIeI0BaHKE MPU3HAKOB.

Jlabopartopnast pabora Ne 5 «M3yuenue

26 €3yJIbTATOB MOHOTHOPHIHOTO U 0.5 bubmmorera [TOK
pe3y pHa ' https://m.eds00.ru/863e8c60
TUTUOPUTHOTO CKPEUTUBaHUS Y APO30(HITbI
Ha TOTOBBIX MUKpOTpEerapaTax»

97 I'enernka nona. HacnenoBanne Npu3HAKOB, 0 bubnuoteka [JOK
CIETIJICHHBIX C IOJIOM https://m.edsoo.ru/863e8c60
NsmenuuBocts. HenacnencrsenHas
M3MEHYUBOCTH. JlaboparopHast pabota Ne 6.

28 Nzydenmne MonupuKamoHHON 0.5 bubmmorexa LIOK

M A 1 ' https://m.edso00.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHUE BapUAIIMOHHOTO
psilla ¥ BapualluOHHOW KPUBOM»
29 HacnencrBenHast N3MEHUYUBOCTD. 05 bu6nmoreka [JOK

JlabopaTtopHas padota Ne 7. « Ananus

https://m.edsoo.ru/863e8efe



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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MyTaluil y 1po30(pHIIbl Ha TOTOBBIX

MUKpOTIperapaTax»
bu6mmoreka [IOK
r 1
30 CHETHIE HEoBeKa https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O000IeHHE 110 TeMe
31 «HacneancTBeHHOCTh M UI3MEHUYUBOCTD 1
OpPTaHU3MOB)
bubmuorexa [JOK
2 1
3 Cenexups Kax nayka u npouece https://m.edsoo.ru/863e9214
33 MeTo/1bI U JOCTHKCHHSI CEICKIUU PACTCHUI 1 bu6mmoreka [IOK
U JKUBOTHBIX https://m.edso0.ru/863e9214
34 BrorexHoorus Kak orpacib IpOU3BOACTBA 1 buomiorexa IJOK
p p A https://m.edso0o.ru/863e9336
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34



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

11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbBIE
Nen/m | Tema ypoka Koutpoabuble IIpakTHyeckue tupposhie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
i bubnmoreka [JOK
IBOIIOLHS i METOJEL €€ H3YHICHILA 1 0 0 https://m.edso00.ru/863ea20e
HcTopus pa3BuTHs npeacTaBieHuit 00 1 0 0 bubnuorexa [JOK
3BOIIOLAHU https://m.edsoo.ru/863e9570
bu6mmoreka [IOK
Muipooposionts L 0 0 https://m.edsoo.ru/863e9cle
[Tomynsius Kak AIeMEeHTapHAas eIUHUIA
BUJA 1 Borou. Jlaboparopuas pabota No 1 0 05 bubnuorexa [JOK
1 «CpaBHEeHUE BUJIOB 110 https://m.edsoo.ru/863e99c6
Mop(oIorHuIecKoMy KpUTEPHIO
JIBroKyIMe cuitbl (37eMeHTapHbIe (DAKTOPHI) 1 0 0 bubnuotexa [JOK
SBOIIOIAHN https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
EcrecTBenHsbIit 0TOOp U €10 (hopMBI 1 0 0 httos://m.edsoo.ru/863e9edo
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
BH1000pa3zoBanue. Jlaboparopnas padora No 1 0 05 bubnuotexa [JOK
2 «Onucanue mpuCcIocoOICHHOCTH https://m.edso00.ru/863e9fde
opranusma u €€ OTHOCUTEILHOTO
XapakTepa»
HanpaBiieHust ¥ myTu MaKpO3BOJIIOLIMH 1 0 0 bubnmorexa LIOK

https://m.edso0.ru/863e9cle



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

9 HeoOpaTtumocTs 3BoOIONNN 0
10 Ucrtopust xu3Hu Ha 3emiie U METObI €€ 0
U3Y4YCHHS
bubmumoreka [IOK
11 ['unoTe3sl MPOUCXOXKIACHUS KU3HU Ha 3emiie 0 httos://m.e dsocL).Iru 18636536
12 PasButue xu3Hu Ha 3emMie Mo 3pam 1 0 bubnmoreka [JOK
epuoiam https://m.edsoo.ru/863eat6be
OCHOBHBIE 3TaIbl YBOJIOINH PACTUTEIHLHOTO
13 U )KMBOTHOTO Mupa. [IpakTnueckas pabora 05 bubnnorexa [HOK
Ne 1 «M3yuenune ucKomaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pPacTeHMI U KUBOTHBIX B KOJIEKLIHIX)
14 CoBpemeHHas cucTteMa OpraHu4eckoro Mupa 0 bubmmorexa LOK
https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOMOreHe3) 0 ngs?;;?:clicsaogr(l?};%eac%
16 JIBrokynue cuibl ((hakTophl) aHTPOIIOTEHE3a 0 ngj;;f;i?ﬁg 63eaddd
17 OCHOBHBIE CTaIUM BOJIOLNH YEIOBEKA 0
18 UYenoBeueckue packl ¥ MPUPOIHBIE 0 bubnnoreka [JOK
ajlanTanuy 4eJ0BeKa https://m.edsoo.ru/863eaea2
PesepBHrlIil ypok. O6o01IeHHE 110 TeMe
19 «BO3HMKHOBEHME U Pa3BUTHUE KU3HU Ha 0
3emiie»
20 DKOJI0rus KaK HayKa 0
21 Cpensl 0OMTaHUS U YKOJIOTHIECKHE 0 bubnuotexa [JOK
(bakTopbl https://m.edsoo.ru/863eafec
29 Abunortnueckue gaxtopsl. JlaboparopHas 05 bub6nuorexa [IOK

pabota Ne 3. «Mopdomornueckue

https://m.edsoo.ru/863eb10e



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

0CcOOEHHOCTH pacTEeHHI U3 Pa3HBIX MECT
obutanus». JlaboparopHas padora Ne 4.
«BnusiHME cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIeyCca»

bubnmoreka [JOK
23 brommieciae paxtops 0 https://m.edsocL).I ru/863eb348
DKOJOTUYECKHIE XapaKTEPUCTUKU
24 nomynsun. [Ipaktudeckas padora Ne 2 05
«IToacd€T MIOTHOCTH MOMYJIALMI Pa3HbIX
BUJIOB PACTCHHI
25 Coo0rmiecTBa OpraHu3MOB — OHOIEHO3 0 ngsj?;lr?fggsaogﬁgmeb46a
bubnuorexa [JOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 0 httos://m.e dsocI)_.Iru 18636464
OCHOBHBIE TIOKA3aTEIIN IKOCHCTEMBI.
27 Dkonornueckue nupamuasl. CBoricTBa 0 bubmmorexa [TOK
sxocucTem, CyKieccus https://m.edso00.ru/863eb5fa
28 [TpupoiHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinobdanpHas 3xocucTeMa 0 bubnnoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 bubnmnorexa [JOK
omocdepsl https://m.edso00.ru/863ebd16
32 YenoseuecTBO B Onochepe 3eminn 0
33 Cocy1iiecTBoOBaHHE TPUPOJIBI U 0 bubnuorexa [JOK
YeJ0BeYeCcTBa https://m.edsoo.ru/863ebale
34 Pe3epBHbIit ypok. O600111€HNE TEMBI 0

«Co001116CTBA M DKOJIOTMYECKUE CHCTEMBD)



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5







YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

* buonorwus, 10 xnacc/ Ilaceunnk B.B., Kamenckmit A.A., Pyorios A.M. u ap.;
[Tox penaxumeii [Taceunuka B.B. Akmmoneproe o6miecTBo «M3marenscTBo
«IIpocBenienue»

* buonorus, 11 xknacc/ [Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u nip.;
[Tox penakuueii [Taceunuka B.B. Akimoneproe o61mectBo «M31arenscTBoO

«IIpocBenieHue»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

POUI Poccuiickas anekrponHas mkosna http://resh.edu.ru/ Buaeoypoku B
UHTEpHET — calT g yuurenei: https://videouroki.net Buneoypoku or OOO
«udoypox»: https://infourok.ru/videouroki MatepaktuBHas paboyas TeTpaib
st 5—11 xkmaccos: https://edu.skysmart.ru/ «Most mkosnay:

https://myschool.edu.ru



