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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJBI U 00ECTICUCHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTreruu OOy4YeHHUs, BOCHUTAHUS M pPa3BUTUA OOYYArOUIMXCS CpEACTBaMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKA 00pa30BaTEILHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHusi B (OPMHPOBAHUU OCHOBHBIX BHJOB  Yy4eOHO-IIO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JEUCTBUM OOY4YalOMIMXCS 10 OCBOCHHMIO COJACpIKAHUSA
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABIEHHOCTh HAa pa3BUTUE 3HAHUW, CBA3AHHBIX C
(GbOopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, IIEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karoued MpUpOIHON cpene.
[ToaTomy Hapsily ¢ U3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHil, a TakKe 3HAHUU O
CTPOCHUU JKUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAKOIIUX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJIE: TPO(HUIAKTHUKYA HACIEACTBEHHBIX 3a00JIEBaHMIA YEIOBEKA, MEIHUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus
YCIIOBUM TSI PEIICHUS] OJTHOM M3 aKTyallbHBIX 3a/1ay IMIKOJbHOTO OMOJOTHYECKOTO



oOpa3oBaHMs, KOTopasi mpeamnojaraer ¢GopMuUpoBaHHE Yy OOydaromuXxcs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYyYHOW KapTHHE MHUpPa, pacIIUpseT U 0000IIaeT 3HAHUSA O >KUBOW MpPUpPOJE, €&
OTJINYMTENIbHBIX TMPU3HAKAX — YPOBHEBOW OPraHHU3allMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HH, DKOJIOTMYECKOTO MBILUICHMS, [ICHHOCTHOTO OTHOILECHMS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3naueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuatomuxcs. M3yyenue 61oia0ruu o0ecnedrnBaeT ycuoBus s (GOpMHUPOBaHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAllMOHHBIX W HH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbI, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
NPEACTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpa¢uu. Ha3BaHHbIE MOJOXKEHUS O IpeIHA3HAYEHUM y4eOHOro IMpeaMeTa
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 1o
OHOJIOTUU.

Ot0op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOIXOJa, B COOTBETCTBUU C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTHUecKol aesitenbHOocTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUMU
3aHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTNYECKOr0 00pa30BaHMS.

CTpykTypupoBaHHE cOAEpX)aHUs Yy4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJNIOTHH OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHHUs 3HAHUH 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ve OpPraHuYecKOro MHUpay,
«IBOIOIMS KUBOU MPUPOJBI», « IKOCUCTEMBI U MPUCYILUE UM 3aKOHOMEPHOCTHY.

[ens wm3ydyenuss ydyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBNIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpPHO-(PYHKIIMOHATbHOMN



OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
UCIIONB30BaTh ATH 3HAHMS AN TPAMOTHBIX JIEHCTBUH B OTHOUICHHH OOBEKTOB
YKUBOU TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JocTikeHue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIaX, CIyKAIIUX OCHOBOU
Uit (pOPMUPOBAHUSL TIPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOT0 YPOBHSI OpPraHU3allMH, BBIIAIOMIMXCS OTKPBITHSIX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrue y OOYYaIOIIUXCS TO3HABATENbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpolLiecce aHalIM3a JAaHHBIX O MYTAX Pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WUJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
pPa3HOT0 YpOBHS OpraHu3aliy;

CTAaHOBJIICHHE Yy oOOydaronmxcst oOmeil KyJIbTypbl, (YHKIIHMOHAJIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBICHHS OKPY>KAOLIETO
MHUpa JKMBOM MPUPOJLI HAa OCHOBAHMM 3HAHUW U OIBITA, MOJIYYEHHBIX MPH
U3y4E€HUU OMOJIOTHH;

dopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI UYEJIOBEKOM JKHBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIIECHUS K HEH, COOIIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYpBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUW B TTOBCEAHEBHOM KU3HU TS
OLICHKH TOCJIEICTBUIA CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpeie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME MW COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHU M.

B cucreme cpennero oOuiero o6pasoBanust «buonorusi», mzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI 00S3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOM o0nacTh « EcTecTBEeHHO-HAy4YHbIE PEIMETHI.

J{nst u3yueHust 6MoJIoruu Ha 6a30BOM YPOBHE CPEJIHETO 00111ero 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 kiacce — 34 daca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJAEP/KAHUE OBYYEHUA

10 KJTACC

Tema 1. Bnosnorus kak Hayka.

buomoruss kak Hayka. CBs3p OHMOJIOTMM C OOIIECTBEHHBIMH, TEXHHUYECKUMH M JIPYTUMH
€CTECTBEHHBIMM HayKaMmu, ¢puiocopuei, 3TUKoi, 3cTeTukoil U npaBoM. Posib Onosoruu B popMupoBaHun
COBPEMEHHOM Hay4yHOI KapTHHBI MUpa. CucTeMa OMOIOIHYECKUX HaYK.

Metoapl MO3HAaHMA JKUBOM HpUpoAbl (HAONIOIEHUE, OHKCIEPUMEHT, OIHUCAaHUE, H3MEpEHHUE,
KJaccu(uKanus, MOICTTMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX ).

JdemoHcTpaumu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, /. Yorcon nu ®@. Kpuk.

TaOmuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOJIBIY.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

IIpaktuyeckas pabora Ne 1. «Vcrosnb30BaHNE pa3IUYHBIX METOOB IPU U3YYEHUHM OMOJIOIMUYECKHX
OOBEKTOB.

Tema 2. /KuBble cucTeMbl M UX OPraHHU3AI M.

Xusble cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosoruu. OTIMYHME KUBBIX CHUCTEM OT
HEOPraHUYECKON IPUPOJBI.

CpoiicTBa OuocucteM M HX pa3HooOpa3ue. YPOBHU OpraHM3allid OHMOCHUCTEM: MOJIEKYIISIPHBIH,

KJICTOYHBIN, TKaHEBBIH, OpraHU3MEHHBI, MONYJIALIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(OmoreoneHOTHYECKHHT ), OMOCEPHBIH.
JdemoHcTpamum:

Tabnuue! u cxembl: «OCHOBHBIE IPU3HAKH KU3HU», «Y POBHU OPraHU3ALMH KUBON IPUPOIBI».

Ob6opynoBanue: moaens mosiekyinsl JJHK.

Tema 3. XumMHu4ecKHuii cocTaB U CTPOEHHE KJIETKH.

XVWMHUYECKUI COCTaB KJIETKH. XMMUYECKUE DIIEMEHTBI: MAaKpOAJIEMEHTBI, MUKPO3JIeMEHTHI. Bona u
MUHEPAIbHBIE BEIECTBA.

@OyHKIMH BOJBI U MUHEPAIbHBIX BELECTB B KieTke. [loanepxanne ocMoTHueckoro 6anaHca.

benku. CoctaB u crtpoeHue OenkoB. AMHHOKHUCIOTHI — MOHOMephl OenkoB. HeszameHumbie u
3aMEHUMbIE AMHUHOKUCIOTHl. AMHHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€IKOBOH MOJIEKYJIbI
(mepBuuHas, BTOpPUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMHCTBAa OEJIKOB.
buonoruueckue GpyHKIMu OEIKOB.

depMeHTHl — Ouosiornueckue Karanuzatopbel. CTpoeHne ¢epMeHTa: akKTHUBHBIN IIEHTp, CyOCcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTinuns (pepMEeHTOB OT HEOPraHMUECKUX KaTaln3aTOpPOB.

VYraeBosl: MOHOCaxapuabl (TI0K03a, pudo3a U Je30kcuprbo3a), Aucaxapuisl (caxaposa, JaKTo3a)
U ToJiucaxapubl (Kpaxmall, TIIMKOTeH, LeJT003a). buonornueckue GyHKIUU YIiI€BOIOB.

Jlununel: Tpuriuuepunsl, (ochonunuael, crepouasl. ['mapodpunbHO-THIPOYOOHBIE CBOICTBA.
buonornyeckue ¢pyHkuuu nununoB. CpaBHEHHE YIIIEBOJIOB, OETKOB M JUIUJOB KaK HCTOYHUKOB SHEPTUH.

Hyxneunnossie kucnotel: JIHK n PHK. Hykneoruel — MOHOMEpPHI HYKIEMHOBBIX KUCIOT. CTpoeHue
u ¢pynkuuu JJHK. Ctpoenune u pynxiuu PHK. Buast PHK. AT®: ctpoenune u pyHKImu.

Hurtonorus — Hayka o kjietke. Kierounas Tteopus — mpumMep B3aUMOJCUCTBHUS UAeH U (aKTOB B
Hay4YHOM IMO3HAaHUHU. MeTO/1bl U3y4eHUs KIETKH.

Knerka kxak nesnoctHas xuBas cuctema. OO1ie npu3Haky KIETOK: 3aMKHYTasi Hapy>kHasi MeMOpaHa,
monekyisl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelka.

Tunsl KI€TOK: yKapuoTHUecKast U npokapuoTrueckas. OCOOEHHOCTH CTPOEHUS MPOKapUOTHUECKOM
kinetkd. Kierounast crenka Oaxrtepuil. CTpoeHue »3yKapHOTHYeCKOM KieTKH. OCHOBHbBIE OTIMYHUS
pacTUTENbHON, )KUBOTHOM U TPUOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKa, TJIUKOKAIUKC, HUX (YHKIHH.
[Tna3smarmaeckass MemOpana, e€ cBoicTBa u ¢yHkuuu. [uronnasma u e€ opranouapl. OqHOMEMOpaHHBIC
opranouas!l knetku: OIIC, ammapar I'onpmxu, au3zocomsl. lloryaBTOHOMHBIE OpraHOMABI KJIETKH:



MUTOXOHJAPHUH, TUIacTHbL. [Iporcxoxaenne MUTOXOHIpUN M IuiacTuA. Buasl mnactun. HememOpanHbie
OpPraHOW[Jbl KIETKH: PUOOCOMBI, KJIETOYHBIH IIEHTp, LEHTPUOJHU, PECHUUYKH, KIyTUKU. DyHKIHU
OpPraHOUJOB KIETKU. BKintoueHwus.

Snpo — peryasTopHbIii neHTp KieTku. CTpoeHue sjpa: saepHas 000J04Ka, KapuoIia3mMa, XpOMaTHH,
SIIPBILIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdemoHcTpaumuu:

[Moptpetsr: A. Jleenryk, P. I'yk, T. llIsann, M. lneiinen, P. Bupxos, . Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Huarpammsl: «PacnpeneseHne XMMHYECKHX JJIEMEHTOB B HEKHMBOM Ipupone», «PacmpeneneHue
XUMHMYECKHX 3JIEMEHTOB B KUBOU NIPUPOACH.

Tabmuuer u cxemsl: «lleproguueckas TabnauMIa XUMHYECKHX 3JIEMEHTOB», «CTpOCHHE MOJICKYIIBI
BonbI», «buocunres Oenka», «CTpoeHue Moiekynbl Oenka», «Ctpoenue depmenrtay, «HykiaenHoBbie
kuciaotel. JIHK», «Ctpoenue monekynbl ATO», «CTpoeHHE >YyKapUOTHYECKON KIETKu», «CTpoeHue
KUBOTHOM KIIETKW», «CTpOEHHME PACTUTENBHON KIETKH», «CTpOCHHE NPOKAPUOTUYECKOW KIIETKHUY,
«CTpoeHue sspa KIETKW», «Y TIeBOAb, «JIumuasn».

O6opynoBaH#e: CBETOBOW MHKPOCKOI, 000pYHAOBaHWE IS MPOBEICHUS HAOIOJACHUN, H3MEPEHUH,
HKCHEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTE€pUAIbHBIX KIETOK.

JlabGopaTropHble H NpaKTUYecKue padoThbl:

JIaGoparopnast padora Ne 1. «/3ydeHne KaTtaquTUYECKOH aKTUBHOCTH (DEpMEHTOB (Ha Tpumepe
amMuIa3bl WIK KaTajaasbl)».

JIaGoparopHast pabora Ne 2. «M3ydyeHue CTpoeHMs KJIETOK PACTEHHM, )KUBOTHBIX W OakTepuil moj
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U UX OIUCAHUEY.

Tema 4. /KusHeaesiTeIbHOCTH KJIETKH.

OOmeHn BemiecTB, WJIM MeTaboMM3M. AcCUMWIALUS (ITACTUYECKUHA OOMEH) W JUCCHUMMIISIIHS
(oHepreTuyeckuii 0OMeH) — JIB€ CTOPOHBI €IMHOIr0 Ipolecca mMeradbonu3ma. Poiab 3aKOHOB COXpaHEHUs
BEIIECTB M SHEPIMH B IOHUMaHUU METa0oI13Ma.

Tunsl oOMeHa BemiecTB: aBTOTPO(HBIN U reTepoTpodHblid. Poib ¢pepMeHTOB B 0OMEHe BELIECTB U
MIPEBPALICHUH SHEPTUU B KIIETKE.

®otocunTte3. CeroBast u TeMHOBast (azbl poTocuHTe3a. Peaknum (orocunreza. DPPeKTUBHOCTD
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a I )KU3HM Ha 3emuie. BiusHue ycnoBuil cpenbl Ha GOTOCHHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIIHNe OaKkTepun. 3HaUeHNE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMIle.

OHepreTndeckuii oOMeH B KieTke. PaciieniieHue BeIIECTB, BBIJICJIEHUE U aKKyMYJIHPOBaHUE
SHEpPIrUM B KIJIETKE. DTambl 3HepreTuueckoro odMena. I'mukonus. bpoxenue u ero Buusl. KucnoponHoe
OKHUCJIEHHWE, WM KJIeToyHoe jbixaHue. OxucnurenbHoe (docopunmpoBaHue. IPPEKTUBHOCTD
SHEPreTHYecKOro oOMeHa.

Peaknun MatpuyHoro cuHTes3a. I'enernueckass mHpopmanus u JIHK. Peanuzanus reHernyeckoit
uHpopmanuu B KieTke. ['eHeTnueckuit koa u ero cBoiictBa. Tpanckpunius — marpuunblii cuate3 PHK.
Tpancnsauus — OumocuHTe3 Oenka. Dtanbl TpaHcnauuu. KoaupoBanue amuHOKHCHOT. Posib pubocom B
OuocuHTe3e Oenka.

Heknerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus BupycoB (. M. MBanoBckwuit).
OcoOeHHOCTH CTPOEHHSI U KU3HEHHOTO LKA BUpYcoB. bakrepuodaru. bone3nu pacteHuit, KUBOTHBIX U
4eJI0BeKa, BbI3bIBaeMble Bupycamu. Bupyc nmmynoaeduuuta uyenoseka (BUY) — Bo3Oynutens CIIN/la.
OOpaTHast TpaHCKpUNIMs, peBepraza M uHTerpasza. IIpodunaktuka pacnpocTpaHEeHUS BUPYCHBIX
3a00JI€BaHUH.

JdemMoHcTpanum:

IToptpetsr: H. K. Konsuos, /. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuiper 1 cxembl: «Tunbl nuranus», «Metabonuzm», «MUTOXOHAPUSA», «IHEPreTUUYECKUI
oOmeny», «Xmoporutacty, «Dotocunredy, «Ctpoenne JIHK», «Ctpoenne n (QyHKIIMOHHpPOBAHHE TEHAY,



«Cunre3 6enka», «['eHernueckuii kon», «Bupyco», «bakrepuodarn», «CTpoeHHE M KU3HEHHBIN LHKI
Bupyca CIIM/]a, 6akrepuodaray, «Permkanus [JJHK».

Ob6opynoBanue: moxenu-anmnkamuu «Yasoenue JIHK wu Tpanckpunuums», «buocuHTe3 Oenkay,
«CtpoeHue KieTkn», Mozeib cTpykTypsl JJHK.

Tema 5. PasMHoOkeHNe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KiteTounsIii 1IUKII, WK )KU3HEHHBIA UK KiIeTkH. MaTepdasza u Mmutos. IIporeccel, mpoTekaronue B
untepdaze. Permukanus — peakiust matpuuHoro cunre3a JJHK. Crpoenue xpomocom. XpOMOCOMHBIH
Habop — kapuoTun. /UMmon HbINA ¥ ramionJHBI XpOMOCOMHBIE HaObopbl. XpomaTtuasl. LluTtonornyeckue
OCHOBBI Pa3MHOXEHUS U UHIUBUIYAJIbHOTO PA3BUTHUSI OPraHU3MOB.

Henenne kietkn — muto3. Craguu muto3sa. [Ipoueccsl, mpoucxoainme Ha pa3HbIX CTAAUSIX MUTO3A.
buonornueckuii cMbICa MUTO3A.

[Tporpammupyemasi rubesb KJIETKU — aloITO3.

@®opMbl pa3MHOXKEHHS OPTraHU3MOB: OECII0NI0e U MoJI0Boe. BHpl 6ecrionoro pa3MHOXKEHHS: JICIICHUE
HAJBOE, IMOYKOBAHME OJHO- M MHOTOKJIETOYHBIX, CIOPOOOPa30BaHME, BETETATHUBHOE pPa3MHOXKEHHUE.
HckyccTBeHHOE KIIOHUPOBAaHUE OPTraHU3MOB, €r0 3HaYEHUE ISl CEJICKIINU.

[TosoBo€ pa3MHOXKEHUE, €70 OTIIMYUSA OT OECIOIOrO.

Metios. Craguu merosa. [Iporeccel, mpoucxonasiiye Ha cTaausx meio3a. [loBegenue xpomMocom B
Mmerose. Kpoccunrosep. bruonornueckuii cMpIca 1 3HaU€HUE MeEH03a.

I'amerorenes — mporuecc 00pa3zoBaHUs MOJOBBIX KIETOK Y )KMBOTHBIX. [1o510BBIE Kene3bl: CEMEHHUKU
u smyHukd. OOpa3oBaHHWE W pPa3BUTHE TOJIOBBIX KIETOK — TaMmeT (CrepMaTo30Wj, SUIEKIETKa) —
ciepmaroreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHHS SMIEKIETOK M CriepMaro30uoB. OII0OA0TBOPEHHUE.
[TapTeHorenes.

NnnuBuayanbHoe pa3BuTHe (OHTOTeHE3). OMOpUOHAbHOE pa3BUTHE (IMOpHOreHe3). ITarbl
SMOPHOHAIILHOTO PAa3BUTUSI Y TIO3BOHOYHBIX JKMBOTHBIX: JApOOJIEHHE, TacTPYJISIHs, OpraHOTeHEs.
[ToctamOpronansHOE pa3BuTHe. THUITBI TOCTIMOPHOHATLHOTO PA3BUTHS: NPSAMOE, HETIPSAMOE (JIMIMHOYHOE).
Brnusinue cpezpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHE CEMEHU, CTaIUN Pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuis! u cxeMbl: «POpMBI pa3MHOKEHUST OPTaHU3MOBY, «JIBOMHOE OIJI0IOTBOPEHHE Y IIBETKOBBIX
pacTeHuii», «BeretatuBHOE pa3MHOKEHUE pacTeHUI», «/lenenue kietku 6aktepuii», «CTpoeHHEe MOIOBBIX
KIIeTOK», «CTpoeHue xpoMocombl», «Knerounwii mmkm», «Pemmukauus JHK», «Mwutoszy», «Meito3»,
«[Ipsimoe u HempsiMoe pa3BuTHE», «['amMeToreHes y MIEKONUTAIOMIMX M 4enoBeKka», «OCHOBHbIE CTaJUU
OHTOT'EHE3A».

O6opynoBaHue: MUKPOCKOI, MUKpompenaparsl «CrepMaTo301/Ibl MICKOMUTAIOLIETOY, «SIiIeKneTka
MJIEKOIUTAOIIET0», «KaprOoKnHE3 B KJIETKax KOpEUIKa JIyKay, MarHUTHas MOJeb-anIuinKanus «Jlenenue
kieTkn», Moaens JIHK, moaens meTadaznoit XpoMOCOMBI.

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JlaboparopHas padora Ne 3. «HabmroneHue MUTO3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX
MHUKpOIpenaparax.

JIaboparopHast pabota Ne 4. «M3ydeHne cTpOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIpEnaparax.

Tema 6. HacsiencTBeHHOCTD M H3MEHYMBOCTH OPraHU3MOB.

[IpenMer u 3amaun reHeTwku. VMcropust pa3BuTHs reHEeTHKU. Poiib HUTOIOTUU M 3MOPHOJIOTUHU B
CTaHOBIICHUHM TE€HETUKU. BKiIan poCCHUCKHUX U 3apyOeKHBIX YYEHBIX B Pa3BUTHE TE€HETHKU. MeTombl
TeHETUKH  (TMOPUAOJIOTHMYECKH, [UTOTEHETHYECKU, MOJIEKYISIpHO-TeHeTH4Yeckuii).  OCHOBHBIC
reHeTUYEeCKUe TOHATHUS. | eHeTHuecKasi CHMBOJIMKA, HUCIIOJIb3yeMasl B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HAacleZIOBaHUs TPU3HAKOB, ycTaHOBiIEeHHble [. Mennenem. MoHorudpugHoe
CKpelIBaHue. 3aKOH eAMHO0-00pa3usi ruOpuIoB mepBoro mnokosieHus. [IpaBuno nomMuHHpOBaHUS. 3aKOH
pacuieruienus npu3HakoB. ['unoresa unctorel ramer. [loHOE M HEMOJIHOE JOMUHUPOBAHHUE.



JluruOpumHoe CKpemrBaHue. 3aKOH HE3aBHCHMOTO HACIEIOBaHUS MPU3HAKOB. LluToreHernyeckue
OCHOBBI ~ JAMTMOPUTHOTO CKpELIUBaHHUS. AHanusupyromee CKpElLIMBaHUE. Hcnons3zoBanue
aHAJIM3UPYIOIIETO CKPEIIUBaHUS JIJIs ONIpeieJIeHHsI TEHOTHIIa OCOOH.

CuerieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo CHEIUIGHHOMY HacleOBaHUIO
reHoB. Hapy1ienue ciierieHust TeHOB B pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOpHs HACIIEICTBEHHOCTH. [ eHeTHUYecKue KapThl.

I'enetnka mnona. XpOMOCOMHOE OmNpeneiaeHue IMoja. AyTOCOMbI W IOJOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHble Opranu3Mel. HacienoBanue npu3HaKoB, CIEIUICHHBIX C TIOJIOM.

N3menunBocTh. Buapl M3MEHYMBOCTH: HEHACJIEACTBEHHAass W HacielIcTBeHHas. Poiib cpeabl B
HEHACJIEJICTBEHHOW U3MEHYMBOCTU. XapaKTepUCTHKA MOAU(PUKAIMOHHON U3MEHYUBOCTH. BapuanuoHHbIit
psa ¥ BapuanMoHHas kpuBass. Hopma peakuuu npusHaka. KoinuecTBeHHbIE M KAUECTBEHHBIE IPU3HAKHU U
X HOpMa peakiuu. CBocTBa MOAU(PUKAITMOHHON H3MEHYHBOCTH.

Hacnencreennasi, WM TeHOTHUIHYECKAss, M3MEHYUBOCTh. KOMOMHATHBHAST M3MEHYMBOCTh. Meiio3 u
MOJIOBOM MpoLecC — OCHOBAa KOMOWHATUBHOM W3MEHYMBOCTH. MyTallMOHHAas W3MEHYHBOCTb.
Knaccudukanusa Myraumii: TreHHbIE, XpPOMOCOMHBIE, Te€HOMHbIE. YacToTa W NPUYMHBI MYTalUH.
MyTrareHHsie pakTOpbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HAclIeACTBeHHOW n3MeHunBocty H. U. BaBuiosa.

BuesinepHast HacIe€ICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka 4yenoBeka. Kapuorun yenoBeka. (OCHOBHbIE METOAbBl T€HETHKM  YEJOBEKa:
TeHEaJOTUYECKUI, OMU3HELOBBIA, LUTOT€HETHYECKU, OMOXMMHUYECKHH, MOJEKYISIPHO-TEHETHUYECKHA.
CoBpeMeHHOe omnpeiesieHne TeHOTUIA: TOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHKE, B TOM YHCIIE
¢ momompio IIIIP-anamu3a. HaciencrBeHHbie 3a00JieBaHUS YEJIOBEKA: IEHHBIC OO0JIC3HH, OOJIC3HH C
HACJIEICTBEHHOW MPEeApacioioKeHHOCThIO, XPOMOCOMHBIE 0ose3Hu. ComaTHuecKue M TeHepaTHBHbIE
mytauud. CTBOJIOBbIE KIeTKU. [IpuHIumel 310poBOoro oOpasa >KM3HM, AUATHOCTUKH, MPOMUIAKTHKUA U
JIEYCHUS] TeHETUYECKUX Oosie3Herd. MenuKo-reHeTHYeCKOe KOHCYIbTUPOBaHUE. 3HAYCHHE METUIIMHCKOM
T€HETUKH B MPEJOTBPAIICHUH U JICYCHUH T€HETUUECKUX 3a00JIeBaHUI YeJIOBEKa.

JdemoHcTpamum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuko, H. B. Tumodees-PecoBckuii,
H. U. BaBuiios.

Tabmuubl u cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE M €r0 IUTOTCHETHYECKash OCHOBay», «3aKOH
paciierieHusi M €ro I[UTOTeHETHYecKass OCHOBa», <«3aKOH YHCTOTHI TaMeT», «JlurubpumaHoe
ckpemuBaHuey, «L{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKpeluBaHusy, «Meito3y, «BzaumopeiicTpue
QUIETTFHBIX TEHOB», «[ €HeTHMYecKue KapThl PACTEHHH, XUBOTHBIX M 4elloBeKay, «['eHeTuka Tmosay,
«3aKOHOMEPHOCTH HACJIEIOBAaHUS, CIEIIJIEHHOTO ¢ ToJIoM», «KaproTHIbl yenoBeka 1 KUBOTHBIX», «Bus
U3MEHUYUBOCTHY», «MoaudukannoHHas H3MEHUHMBOCTHY», «HacnemoBanue pesyc-dakropa», «['eHeTuka
TpynI KpoBu», «MyTalimoHHasi U3MEHUYUBOCTb.

ObopynoBanue: MOJICJIN-aNTUIAKAITUU «MonorubpuaHoe CKpEIIBaHUE, «HemomHoe
IoMUHUpOBaHueY, «JluruOpuaHoe  ckpemuBanue», «llepekpéct  XpoMOCOM», MHUKPOCKON |
Mukpomnpenapar «/Ipozodunay (Hopma, MmyTanuu (Gopmbl KPbLILEB M OKpacku Tena), repOapuii «I'opox
ITIOCEBHOM.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlabopatopnass pabora Ne 5. «M3yueHue pe3yJbTaTOB MOHOTHOPHIHOTO W JAUTHOPUIHOTO
CKpeNIMBaHUs Y AP030(HUIIbI Ha TOTOBBIX MUKPOIIPEIapaTax.

JlaboparopHass pabora Ne 6. «M3yueHue MoIU(DUKAIMOHHON W3MEHYMBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO Psifia U BApUALIMOHHON KPUBOM».

JlabopaTtopHas padota Ne 7. «AHanu3 MmyTaruii y 1po30( bl Ha TOTOBBIX MUKpOIIpenapaTax.

[IpakTuueckas padora Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesexkunst oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa U Ipolecc. 3apoIeHUe CeleKuuu U qomectukanus. Yuenue H. 1. BaBunosa
0 IEHTPAX MPOUCXOKICHHUSI 1 MHOTO00pa3usl KyIbTypHBIX pacTeHu. LIeHTphI MPONCXOXKIEHUS TOMAITHIX
*KUBOTHBIX. COpT, MOPO/IA, ITAMM.



CoBpeMeHHbBIE METOBI CEJeKIMH. MacCOBBI U MHAUBUAYAIbHBIA OTOOPHI B CEJEKI[MH PAaCTEHUH U
KUBOTHBIX. OIleHKa 3KcTepbepa. BIM3KOPOACTBEHHOE CKpeuluBaHue — WHOpuAMHr. Yucras JIHHUA.
CkpemmBaHue YWCTHIX JuHUA. ['eTeposmc, wnm ruOpumHas cuia. HepoacTBeHHOE CKpeniuBaHue —
ayropuaunr. OtnanéHnas ruOpuamsanuss ¥ e€ ycnexu. VICKYCCTBEHHBIM MyTareHes H IOJydeHHE
MOJIMILIONO0B. JIOCTHKEHMSI CENEKIIMU PaCTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpaciap  NpPOM3BOACTBA. ['€HHas  MH)KEHepusa. OTambl  CO3/aHUs
pekomOunantHor JIHK u Tpancrennpix opranmsmoB. Knerounas umkeHnepus. KiieTodHble KyJIbTYpBHI.
MUuKpOKIIOHAIBHOE Pa3MHOKEHHE pacTeHHi. Knonuposanue BBICOKOIIPOJYKTUBHBIX
CEeNTbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTHUECKHE M 3THyeckue mpodiembl. MO — renermdecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHcTpanuu:

IToprpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapnieuenko, M. @. IBaHoB.

Tabmuuer u cxembl: kapTa «LIeHTPBI MPOMCXOXKICHUS M MHOTOOOpPa3us KYJIbTYPHBIX PACTCHHI»,
«[Topoapl noMamIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OraanéHHas TuOpuUIU3aLus»,
«Pabotel akanemumka M. ®. Hsanosa», «llomummonausy», «OOBEKTH OHOTEXHONOTHHY», «KieTouHbIe
KYJIbTYpPbI U KIOHUpOBaHUE», «KOHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSDKU IUIOJOB M KOPHEIUIONOB AMKUX (POPM M KYJIbTYPHBIX COPTOB PacTE€HUH,
repOapuii «CelbCKOX035UCTBEHHBIC PACTEHUS.

JlabGopaTropHble H NpaKTUYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOABI U JOCTM)KEHMS CEJIEKIMM PACTEHUHM U IKUBOTHBIX (Ha
CENIEKIMOHHYIO CTAaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATENBHBIN y4acTOK, B TEINIMYHOE XO3SHUCTBO,
1abopaTopuIo arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBosIrOLMOHHAsA OHOJIOTHS.

[Ipennochiiku BO3HHUKHOBEHHSI HBOJIIOIIMOHHONW TEOPHH. OBOJIOIHMOHHAS Teopus M €€ MecTo B
Ouosnorun. BnusHue 3BOIIONMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CunerenbctBa 3BoyonMU. [laneoHTonmormveckue: IOCIEIOBAaTENbHOCTh MOSBICHHUS BHUJIOB B
MaJIEOHTOJIOTUYECKON JIETONUCH, iepexogHble (hopMbl. buoreorpaguueckue: cXoACTBO U pa3inyuue GpayH u
(b10p MaTEepUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pazauuusi SMOpPHOHOB pPa3HBIX BHUIOB  IMO3BOHOYHBIX.
CpaBHUTEIIPHO-AHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJOTUYHBIC, PYAUMEHTAPHBIE OpPraHbl, aTaBU3MBbI.
MonekynsipHO-0MOXUMUYECKHE: CXOJICTBO MEXaHMU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METAa00INUECKUX
IIyTE€H y BCEX OPTaHU3MOB.

OBomonnonHas Teopus Y. [lapeuna. [Ipennocbuiku BOSHUKHOBEHUS JapBUHU3MA. J[BUKyIIHE CHIIBI
9BOJIIOLIMM  BUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TMpPU OrPAaHUYEHHOCTH PECYpCOB,
HeomnpenenéHHas U3MEHYMBOCTh, 00ph0a 3a CyIeCTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunternyeckas teopus Bostorun (CTI) u e€ 0CHOBHBIE OJIOKEHHUS.

MuxkposBosrorust. [Tomynsus kak eMHUIIAa BUAA U SBOJIOLNH.

JBwxyue cuiabl  ((akTophl) HBOJIONMHM BHIOB B IpHpoJe. MyTallMOHHBIM mpolecc u
KOMOWHATHBHASI U3MEHUYNBOCTD. [[ONMyIIsSIIMOHHbIE BOJIHBI U ipeid reHoB. M30sus 1 MATpaIis.

EctectBenHbIil 0TOOp — HanpaBisomui pakTop 3Bosounn. @OpMBbI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOMIONMU. [Ipumepsl mpucnocoOneHuil y
OpraHu3MoB. ApoMOp(O3bl U UAHO-aJANTAIIUH.

Bunx u Bunoobpazosanne. Kpurepun Buma. OcHoBHBIE (DOpMBI BHI000pa3oBaHus: reorpadudecKkoe,
9KOJIOTHYECKOE.

MakposBomtoniust.  Dopmbel  3BomonMM:  (uieTnyeckas, JAWBEpPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoOpaTuMocTh 3BOMIOLNY.

[IpoucxoxaeHnne OT HeCHeNHATU3UPOBAaHHBIX MpeAKoB. Ilporpeccupyromas crneunamIu3anus.
AnlanTuBHAs paauanus.



JdemMoHcTpanum:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @.
Miromnep, A. H. CeBepiios.

Tabmuupl u cxembl: «Pa3BuTHEe OpraHuyeckoro Mupa Ha 3emiie», «3apOoJbIIN I103BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Dopmbl OOppOBI 3a cCymiecTBOBaHUE», «ECTeCTBEHHBIH OTOOP»,
«MHoroo0pasue copToB pacteHuit», «MHorooopasue nopoj KuBOTHbIX», «llomymsuun», «MyTrannoHHas
U3MEHUYUBOCTBY, «Apomopdo3bl», «Mnunoamanranumy», «OOmas pereHepauus», <«JIBuxyiume Ccuibl
sBonmonuny, «Kapra-cxema wmapmpyra nyremectBus Y. JlapBuna», «bopbba 3a cyliecTBOBaHUEY,
«[Ipucnocobnennoctb ~ opranuzMoB»,  «l'eorpadpuyeckoe  BHIO0Opa3oBaHUE»,  «IKOJIOTUYECKOE
BUJI000pa30BaHUEY.

O6opynoBaHue: KOJJICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0Op IJIOOB U CEMSH,
Koyiekust «[IpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUH y JKMBOTHBIX», MoAenb «OCHOBHBIE HANpaBICHUS
HBOJIIOIUIY, 00BEMHAA MOJIeNb «CTPOECHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIX).

buoreorpaduueckas kapra Mupa, Kojuiekuus «DopMbl COXPAaHHOCTH HCKOMAEMbIX YXUBOTHBIX U
pacTeHuii», mozenp anmmkanus «llepekpéct xpomocom», BiaakHble npenapaThbl «Pa3BUTHEe HACEKOMOIOY,
«Pa3Butne marymkun», Mukpormnpemnapar «/po3odunay (HopMma, MyTanuu GOpMbI KPBUTEEB  OKPACKH TEIIA).

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JlaboparopHas padota Ne 1. «CpaBHeHuUE BUAOB 10 MOPPOIOTUIECKOMY KPUTEPHUIO».

Jlaboparopuas pabora Ne 2. «OnucaHue MpUCIOCOOICHHOCTH OpraHu3Ma M €€ OTHOCHUTEIHHOIO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KM3HU Ha 3emJie.

JloHayuyHble MpPEICTaBICHUS O 3apOXkKACHUM XKU3HU. HayuyHble rumoTe3bl BOBHUKHOBEHHUS JKU3HU Ha
3emiie: abvoreHe3 M MaHcrepMusi. XUMUAYECKasi IBOMIOLNA. AOHOTEHHBIN CHHTE3 OPraHUYeCKUX BEUIECTB
U3 HEOPraHWYECKHX. DKCIIEPUMEHTAIbHOE MOATBEPKIACHUE XUMUYECKOW 3BoONMHM. HauyanbHble 3Taribl
Oouonornveckoii sBomonuu. I[wumoresa PHK-mumpa. @opmupoBanue MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NIPOTOKJIETKU. [lepBrie KileTkH 1 ux 3Bononuss. DopMupoBaHre OCHOBHBIX TPYIIN KUBBIX
OpraHU3MOB.

PazButue xu3Hu Ha 3emiie mo 3pam U nepuonam. Kartapxei. Apxelickas ¥ MpOTEPO30MCKas JPHI.
[Taneo3oiickass spa u €€ TepUOABI: KEMOpPUUCKUHN, OPIAOBUKCKHUHM, CHIYPUUCKUN, JIEBOHCKHUH,
KaMEHHOYTOJIBHBIN, TIEPMCKU.

Me3so30iicKkas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MaJI€OreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KiIMMaTa M TeOoJOrM4ecKkux mporeccoB. (OCHOBHBIE 3Tallbl  ABOJIIOLUU
PacTUTENILHOTO U JKUBOTHOTO Mupa. ApoMop¢o3bl y pacTeHHH M KUBOTHBIX. [losiBieHue, pacuser u
BBIMHPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHpa KakK OTpakeHHEe HBOJIOUUU. OCHOBHBIE CHUCTEMAaTUYECKHE TPYIIIIbI
OpPraHHU3MOB.

OBonronus 4esnoBeKka. AHTPOIOJNIOTHMs Kak Hayka. Pa3BUTue NpencTaBiIeHUN O IPOUCXO0XKIECHUU
gyenoBeka. MeToasl u3ydeHHs aHTpomnoreHe3a. C(CXoAcTBa W pasiMyuMsl 4YEJIOBEKa M JKUBOTHBIX.
CucremaT4ecKoe MOJI0KEHUE YEI0BEKa.

JiBmkymue cuiibl (dakTopbl) aHTpornoreHesa. HaciencTBeHHass M3MEHUYMBOCTh U €CTECTBEHHBIN
ot6op. OO1IeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHHE OPYAUN TPYAa, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaJuU M BETBH JBOJIOLMHM YEJIOBEKA: aBCTpaJlonuTeKku, YemoBek ymenslid, YenaoBek
NpAMOXOJAIIMNA, UenoBek HeaHIepTanbCKui, YenoBek pasyMHblil. Haxoaku HCKOMMaeMbIX OCTaTKOB, BPEMS
CYIIIECTBOBAaHMS, 00JIACTh PACIIPOCTPAHECHHS, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUSL.

UenoBeueckne pacbl. OcHOBHBIE OOJBIIME pachl: €BpomneouaHas (eBpa3uiickas), HErpo-
aBCcTpaJionIHasi (9KBaTOpHalibHAas), MOHTOJIOMIHAs (a3MaTCKO-aMepUKaHCcKas). YepTsl IprUCoco0IeHHOCTH
IIPEICTaBUTENIEH YEJIOBEUYECKUX Pac K YCIOBMSIM CYIIECTBOBaHUA. ENMMHCTBO 4yenoBedyeckux pac. Kpuruka
pacusma.

JdemoHcTpaumnu:



IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. /lapBus.

Tabmuupl 1 cxembl: «Bo3uukHOBeHHE COTHEYHOW CHUCTEMBI», «Pa3BUTHE OpPraHUYECKOTO MHPay,
«PactutenbHas knetka», «KuBoTHas kietkay, «lIpokaprnormyeckas kierka», «CoOBpeMEHHas cuUcTeMa
OpraHMYecKoro Mupa», «CpaBHEHHE aHATOMUYECKUX 4YEPT CTPOCHHS YEJIOBEKAa U YEIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MeECTa TMAaJCOHTOJIOTMYECKHX HAaXOJO0K IPEIKOB COBPEMEHHOTO YEIOBEKay,
«/IpeBHelimue moan», «JpeBHue moan», «llepBbie COBpeMEHHBIE 0N, «HelI0BeUeCKre pachi».

Ob6opynoBanue: Mynsku «l[Ipoucxoxxaenue yenoBeka» (OIOCThI aBCTPAIONHUTEKA, MUTEKAHTPOIIA,
HEaHJIepTaiblia, KPOMaHBOHIIA), CICNKU WM MU300paKeHUS KaMEHHBIX OpYAHi MEepBOOBITHOTO YeJIOBEKa
(xkamMHH-YOMIIEpHI, pyOmIiIa, ckpebiia), TEOXPOHOJIOTHUECKas Tabyuuma, KomwieKus «DopMbl cOXpaHHOCTH
HCKOIIAEMBbIX )KMBOTHBIX U PACTEHUI.

JlabGoparopHble U NpaKTHYecKue padoThbl:

[Tpaktuueckass padora No 1. «l3yueHue HCKOMAEMBIX OCTATKOB pPACTEHWH U JKUBOTHBIX B
KOJUIEKLIASAX».

DOKCKypcusi «OBOJIIOLMS  OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAy4YHBIM WU
KpaeBeIUECKHI My3€il).

Tema 3. Opranu3mbl 4 OKpY:KawIIAas cpeaa.

OKojorus Kak Hayka. 3ajauyd W pas3Aeibl SKOJIOrMH. MeToapl 3KOJIOIMYECKHX HCCIIEIOBAHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHASA, HA3€MHO-BO3/AYIIIHASA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonoruveckue Gakropsl. Kiaccudukaiiys s3K0I0orndeckux GakTopoB: aOHOTHIECKHE, OMOTHICCKUE
U aHTPONOreHHbIE. J[eficTBUE 3KOJOrnYecKUX (PAKTOPOB HA OPTaHU3MBI.

Abuotnyeckue (akTopbl: CBET, Temieparypa, BiaxkHocTb. Dortomepuonusm. Ilpucnocobnenus
OpPraHU3MOB K JIEUCTBHUIO abnoTHYeckuX (hakTopoB. buonornueckrue puTMel.

bruotnueckune ¢axTopsl. Buapl OHOTHYECKHMX B3aUMOJCHCTBUI: KOHKYPEHIIHS, XHUIIHUYECTBO,
cumbuo3 u ero ¢opmbl. [lapazutusm, koomepauusi, MyTyajliu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaXJICOHMYECTBO). AMEHCaIu3M, HEWTpalu3M. 3HadeHHe OMOTHYECKHX B3aMMOJCWUCTBUN IS
CYIIECTBOBAHMSI OPraHU3MOB B TIPUPOJIHBIX COOOIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH MOmyisiuu. OCHOBHBIE MOKa3aTeNH MOMYJALUU: YUCIECHHOCTD,
IJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpalus. J[MHaMUKa YUCIEHHOCTHU MOMYNSIIMM U €€
peryusuus.

JdemoncTpanum:

[optpetsl: A. I'ym6onbaT, K. ®@. Pynse, O. ['ekkens.

Tabmuubpt u cxembl: kapta «lIpupomnsie 30HBl 3emnn», «Cpeapl OOUTaHUS OPraHU3MOB),
«Doronepuoansmy», «llonmymsiuuny», «3aKOHOMEPHOCTH POCTa YHUCIEHHOCTH MOMYJSALUUN HHPY30pHUU-
Tydenbkny, «[luiesbie nemnmy.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlabopatopHas pabdota Ne 3. «Mopdonorudeckue OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
OOUTaHUS.

JIaGoparophas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTruyeckas padora Ne 2. «ITocuér MIOTHOCTH MOMYJISIIMKA PAa3HBIX BUAOB PACTEHUI».

Tema 4. Coo01iecTBa U IKOJI0rHYEeCKHEe CHCTEMBI.

CoobmectBo opranu3mMoB — OuorieHo3. CTpPYKTypsl OHOIIEHO3a: BHJIOBas, IPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Dkonorudeckue cucteMbl  (dkocucteMbl). lloHarue 00 9JKkocucreMe H  OMOTEOICHO3E.
OyHKIMOHANbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: IPOAYLEHTHI, KOHCYMEHTHI, peayleHTbl. Kpyrosopot
BELIECTB M MOTOK dHEPTuu B 3kocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [uiieBbie nenu
u cetd. OCHOBHbBIE IIOKa3aTeJd SKOCHCTEMBI: OHoOMacca, MPOAYKLHUSA. DKOJIOTMYECKHE IHPAMUIbL:
NPOAYKIMH, YUCIEHHOCTH, Oromacchl. CBOMCTBAa SKOCHCTEM: YCTOHYMBOCTb, CAMOPETYIISLUS, PA3BUTHE.
Cyxkueccus.



[IpuponHble  3KOCHUCTEMBI. OJKOCHUCTEMBI O03€p M peK. OKOCHUCTEMAa XBOMHOIO  WIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE  DKOCHUCTEMBI.  ATPO’KOCHCTEeMBI.  YpOoskocucrtembl. buomornmueckoe u
XO03SICTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak (akTop yCTOWYMBOCTH dKocucTeM. CoxpaHeHHe OHMOJIOTHYECKOTrO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o Ouocdepe. I'panuiei, coctaB u cTpykrypa Omochepsl. Kupoe
BemiecTBO U ero ¢yHkiuu. OcoOeHHocTH Ouocdepbl Kak TIIOO0AIBHON 3KOCHCTEMBI. JIMHaMHUecKoe
paBHOBecHEe U 00paTHas CBs3b B Onocdepe.

KpyroBopots! BemiecTB U OMOreOXUMHUYECKUE IHUKIBI 3JIEMEHTOB (yriiepojia, a3ota). 30HaJIbHOCTh
ounocdeppl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouocdepe 3emiau. AHTPOINOTCHHBIE W3MeHEHHs B Ouochepe. [mobanpHBIC
HKOJIOTUYECKUE TTPOOIEMBI.

CocyuiectBoBaHMe MpUPOAbI U yenoBedecTBa. CoxpaHeHue OHMOpa3sHOOOpaszusi Kak OCHOBA
ycroiunBocTd Ouocdepsl. OcHOBa palMOHAJIBLHOTO YIPAaBICHHUS MPUPOAHBIMU pecypcamMu U HX
ucnosibp3oBanue. JlocTmkeHust OMOJIOTHH M OXpaHa IPUPOIBI.

JdemoHcTpaumnu:

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

Tabmuer u  cxembl: «[lumessie nenu», «buoneno3: cocraB u cTpykTypay», «lIpupoansie
coobmiectBay, «llemn muranusy, «OKojormueckas nupamuaa», «buocdepa m yemoex», «IkocucreMa
IIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHCTeMa XBOWHOro Jieca», «bHoreHo3 BomoéMayn, «ATrponeHO3»,
«[IpumepHbIe aHTPOTIOTeHHbIE BO3ACHCTBUS HA IPUPOAY», «BaxkHelIne HCTOYHUKHU 3arpsi3HEHHs BO3/1yXa
U TPYHTOBBIX Bon», «llouBa — BakHelmIas cocTaBisitomas Ouocheprr», «PakTophl Jerpajally MOYBY,
«[TapaukoBei 3¢ dexT», «DPakTOpsl PagUOAKTUBHOTO 3arps3HeHus Ouocdeprl», «OOmas cTpykrypa
ouocheprr», «Pacnpocrtpanenue xu3HH B Ouochepe», «O30HOBBIA 3KkpaH Ouocheprr», «KpyroBopor
yriaepona B 6uochepe», «KpyroBopot azora B mpupoe».

Ob6opynoBanue: Mojaenb-anmiukanus «Tunuyasle OUOIEHO3BI», Tepbapuit  «PacTuTenbHbIE
cooOmiecTBay, Koiweknuu «buoneHos», «BpemuTenu BaKHEHIINX CENbCKOXO3IHCTBEHHBIX KYIBTYpPY,
repOapry W KOJUICKIMU PACTCHHWH W KUBOTHBIX, MPHHAIISKANINE K Pa3HBIM JKOJIOTMYECKHM TPYIIIIaM
onHoro Buaa, Kpacnas xuura Poccuiickoit @enepanuu, n300pakeHUs] OXpaHsIEMbIX BUAOB PAaCTEeHUH U
KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBLI IIO BHOJIOTHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUS

Cornacuo ®I'OC COO, ycranaBimMBaloTcsi TpeOOBaHUS K pe3y/lbTaTaM OCBOCHHS OOYYarOIIUMHCS
MIPOrpaMM CPETHETO OOIIer0 00pa30BaHus: TMIHOCTHBIM, METAIIPEAMETHBIM H MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJbTATOB OCBOEHHUS Npeamera «bHoJIOrush» BBIAEIEHBI CIEAYIOLINE
COCTaBJISIONINE: OCO3HAHUE OOYUYAIOLIUMUCS POCCHUICKON TpaskJaHCKON HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATEIHHOCTU U CaMOOIPEICTICHUI0, HAIMYUE MOTHUBALIUUA K OOy4eHUIO0 OMOJIOTHH,
I[[EJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHI JMYHOCTH HA OCHOBE KITIOUEBBIX I[CHHOCTEH H
HUCTOPUYECKUX TPAJAUIUNA PA3BUTHUS OMOJIOTHMUYECKOTO 3HAHUS, TOTOBHOCTH M CIIOCOOHOCTH OOYYaOIIUXCSI
PYKOBOJICTBOBAThCS B CBOEH JIE€ATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMHU, IPUCYIIUMH CUCTEME
OMOJIOrMYeCKOro 00pa3oBaHusl, HAINYUE IKOJIOTUYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTAaBUThH LEIH U
CTPOUTH KU3HEHHBIC I1JIAHBI.

JInyHOCTHBIE PE3yJIbTaThl OCBOCHUS Tpeamera «buosorus» MOCTUTarOTCS B €IMHCTBE y4eOHOW U
BOCIIUTATEIbHON JAESITEIIbBHOCTU B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCHMCKMMH COLUOKYJIBTYPHBIMH,
UCTOPUYECKUMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMHM, TMPUHATHIMH B OOIIECTBE NpaBHIAMU U
HOpPMaMH TIOBEJICHUS W CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHWS, CAMOBOCIIUTAHHUS W CaMOPA3BHUTHS,
pPa3BUTHS BHYTPEHHEN MO3ULIMHU JUYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY U MPABONOPALIKY, YEIOBEKY
TpyJa U CTapuieMy MOKOJICHUIO, B3AUMHOTO YBaXKEHUS, OEPEKHOTO OTHOLICHHS K KYIbTYPHOMY HACIEIHIO
Y TpaJMLMSIM MHOTOHALMOHAIBHOTO Hapoaa Poccuiickoit @enepannu, NpupoJie U OKPYKarollen cpese.

JIM9HOCTHBIE pe3yJabTaThl OCBOCHHS y4eOHOro mpeamera «BHONOTHS» JTOJDKHBI  OTpakaTh
TOTOBHOCTbH U CITOCOOHOCTh OOYYAIOIINXCSI PYKOBOACTBOBATHCSA C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIIMEH
JUYHOCTH, CUCTEMOW IEHHOCTHBIX OPUEHTAINil, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUIN, COOTBETCTBYIOIINX
TPaJAULIMOHHBIM IIEHHOCTSIM POCCHICKOTr0 OOIIecTBa, paCHIMPEHUE KUZHEHHOTO OIbITa W OIbITa
JEATEIIBHOCTH B MPOLECCE peaau3alid OCHOBHBIX HANPABJICHUN BOCHUTATEIBLHOW JEATEIIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMHM OOYyYaroIIerocs Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUICKOro 0011eCTBa;

OCO3HaHUE CBOMX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHHUE 3aKOHA U TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOI TBOPUYECKOH NEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX ¥ IMO3HABATENbHBIX 33/1a4, BHITOJHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEIEATH COOCTBEHHYIO TTO3UIIMIO TI0O OTHOIIIEHHIO K SIBICHUSIM COBPEMEHHOM KU3HU
H OOBICHATE €€;

YMEHHE YYUTHIBATh B CBOUX JEHCTBHUIX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO B3aUMOACHCTBHUS JTIOACH
C Pa3HBIMU YOSKIECHUSIMU, KyTbTyPHBIMU [IEHHOCTSMHU U COLIMATHHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOIIECCE COBMECTHOTO BBITIONHEHUS YUCOHBIX, ITO3HABATEIBHBIX U
MCCTIEIOBATENbCKUX 3a7a4, YBAKUTEIBHOTO OTHOIICHHWS] K MHEHHMIO ONIMOHEHTOB TPH OOCYKICHHUU
CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COICPIKAHNS,

TOTOBHOCTbH K TYMaHUTAaPHOM U BOJIOHTEPCKOU IEATEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTDh POCCUUCKON TPAXIAHCKON HUJICHTUYHOCTH, MATPHUOTHU3MA, YBAKCHHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH Tepesl PoMHON, TopIoCcTH 3a CBOM Kpaid, cBOor0 PoauHy, CBOM SA3BIK U
KYJbTYpPY, OPOLIJIOE U HACTOSAIIEE MHOTOHALIMOHAJIBHOTO HapoAaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K IIPUPOJHOMY HACIEAUIO U NTaMITHUKAM HPUPOBI, JOCTUNKEHUSIM Poccuun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/E;



CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCHMCKMX YYEHBIX B CTAaHOBICHHUE U pPa3BUTHE OHOJIOTHUH,
MMOHUMAaHHUS 3HAYeHUs OWOJIOTMHM B TIO3HAHWW 3aKOHOB MPUPOJBI, B KU3HH YEIIOBEKAa U COBPEMEHHOTO
00II1eCTBA;

ujeitHas yoexkIEHHOCTh, TOTOBHOCTh K CIIYKCHHIO U 3ammTe OTeuecTBa, OTBETCTBEHHOCThH 3a €r0
cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX IIEHHOCTEH POCCUIICKOTO HApO/1a;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO ITOBEACHHS,

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYICh Ha
MOpaJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENISM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO
MPUHATUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA,
CropTa, TpyJa, OOIIECTBEHHBIX OTHOIICHHI;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOABI U €€ IIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPDQXXEHUIO B Pa3HbIX BHUAAX MCKYCCTBA, CTPEMIICHHE IMPOSIBIATh KadyecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocCHUTAHHA, (POPMHPOBAHUA KYJLTYPbI 310POBbS M JIMOIUOHAIBLHOIO
os1aromosy4ms:

MMOHUMaHWE M peaju3alus 370pOBOro M 0Oe30MacHOro obpa3a KU3HH (340pOBOC TMHTAHUE,
COOJI0ICHNE TUTHEHUYECKUX MPABUI U HOPM, COATAaHCUPOBAHHBIN PEKUM 3aHATHIA M OTJBIXA, PETYIspHAS
¢du3nyecKass akTUBHOCTH), OCPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY
(U3HYECKOMY U TICHXUUYECKOMY 3]I0POBBIO;

MOHMMAaHUE [IEHHOCTH NPaBWJ HMHIUBUAYATbHOIO M KOJUJIEKTUBHOTO O€30MacHOro TMOBEICHUS B
CUTYALUX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TIOCIICJICTBUM U HETIPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIsI, HAPKOTHUKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCcTBa, TPYya0to0ue;

TOTOBHOCTh K AaKTUBHOW JCSATEIHHOCTH TEXHOJOTUYECKOW U COIMAIbHOM HAaNpaBlIeHHOCTH,
CIIOCOOHOCTh UHUITMHUPOBATh, INIAHUPOBATh U CAMOCTOSITEIIBHO BHITIOJIHITH TAKYIO JICSITEIIBHOCTD;

MHTEpPEC K pa3IuyHbIM cepaM npodeccuoHalbHON AesITeNbHOCTH, YMEHHE COBEPIIaTh OCO3HAHHBIN
BBIOOD Oynymieit mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIIIAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO HA TIPOTSHKEHUU BCEH KU3HM;

7) 3K0JIOTrMY€eCKOT0 BOCIIMTAHMS:

HKOJIOTHUECKH IIeNIeco00pa3Hoe OTHOLIEHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emile, OCHOBE €€
CYILECTBOBAHMS;

MOBBILIEHUE YPOBHS HKOJIOTHUYECKON KYIbTYphI: IPUOOPETEHHE OMbITA IJIAHUPOBAHUS ITOCTYIKOB U
OIICHKU WX BO3MOXHBIX TTOCIICICTBUM JIJISi OKPYXKAIOIIEH CPEIbL;

OCO3HaHUE TJI00ATIEHOTO XapaKTepa KOJIOTHIECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

CIOCOOHOCTh HCIIONIB30BAaTh MPHOOpETaeMble TMPU U3YUYEHUH OWUONOTMHM 3HAHUS W YMEHHS MpHU
pelieHnyd TpoOyieM, CBSA3aHHBIX C PpAIMOHAJIBHBIM MPHUPOAOIOIBE30BaHNEM (COONIOICHNE TPaBUII
MOBEJICHUsI B TIPUPOJIC, HAMPABICHHBIX HAa COXpPAaHEHHWE DABHOBECHS B HDKOCHUCTEMax, OXPaHy BHUIOB,
IKOCUCTeM, OoCchepsl);

aKTUBHOE HENpUITHE ACUCTBUH, MPHUHOCAIIMX BpEA OKpYXKalolled MNPUPOJIHON cpelne, yMEHue
MPOTHO3UPOBATh HEONArOMPHUATHBIE HSKOJIOTHYECKHE TOCIEICTBUS MPEANPUHUMACMBIX JCHCTBUI U
MpeA0TBpaIIaTh UX;



HAJINYHE Pa3BUTOTO HKOJOTHYECKOTO MBIIIICHHUS, YKOJOTHUYECKON KYJIbTYpbI, OMbITA ACATEIbHOCTH
SKOJIOTMUECKON  HaNpaBIEHHOCTH, YMEHHUSI  pPYKOBOJCTBOBAaTbCSI HMMH B  [103HaBaTElIbHOM,
KOMMYHHMKaTUBHOW M COLIMAJIbHOM TNMpaKTUKE, FOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOM NEATEIbHOCTH
9KOJIOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSL HAYKU
1 OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA JHAJIOTe KYJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MeCTa B MIOJIUKYJIBTYPHOM MHUDE;

COBEPILICHCTBOBAHHE SI3BIKOBOM M YHTATENILCKOM KYJIbTYPHI KaK CPEACTBAa B3aUMOJCHCTBUS MEXIY
JIIOJIbMU U TTO3HAHUSI MUPA;

MOHUMaHue crienuuKu GMOJIOTUU KaK HayKu, OCO3HAHUS €€ posid B ((OPMUPOBAHUU PAIIIOHATBHOTO
HAYYHOTO MBIIUICHUS, CO3JJaHUM ILIEJIOCTHOTO IMPEACTABICHHUS 00 OKpPY)KAIOIIeM MHpE KaK O EJUHCTBE
OpUPOJBI, YellOBeKa W OOLIECTBa, B MO3HAHWM MPUPOAHBIX 3aKOHOMEPHOCTEH W pemeHuH npobiem
COXPaHEHHUS MIPUPOJIHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTHU OHMOJOTMH ISl COBPEMEHHOM LMBUIM3aLMU: OOECHeueHUuss HOBOTO
YPOBHSI Pa3BUTHS MEIUIMHBI, CO3/IaHUE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX PEHIaTh PECYpCHBIC
npoOJIeMBl pPa3BUTHUS YEIOBEUECTBA, MOUCKA IMYTEH BBIXO/a M3 TI00ATBHBIX HKOJIOTHYECKUX MPOOIeM U
o0OecriedyeHus TMepexoja K YCTOMYMBOMY pPa3BUTHIO, PAIlMOHAIBHOMY HCIIOJIB30BAHUIO TPUPOJHBIX
pecypcoB U (POPMUPOBAHHIO HOBBIX CTAaHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTH B TOJYYEHUH OMOJIOTHYECKUX 3HAHUHN B IIEJISIX TOBBIMICHHUS OOIIEH KYIbTYpHI,
€CTeCTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW 4YacTh  (YHKIHOHAIBHOW  T'PaMOTHOCTH
oOyuatomuxcsi, GopMUpyeMoi pu U3y4eHUU OHOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHUs, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCTOJB30BaTh TOJydaeMble 3HAHMUSA IS aHaIM3a W OOBACHEHHS SIBICHUH OKPYXKAIOIIETO MHpa M
MPOUCXOAIMIMX B HEM HM3MEHEHWH, YMEHHE JelaTb OOOCHOBAaHHBIC 3aKIIFOUYCHHS HAa OCHOBE HAayYHBIX
(haKTOB ¥ UMEIOIINUXCS IaHHBIX C IEeJBI0 MTOJIYUYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BaTh OHOJOTHYECKHE 3HAHUS JJIsi pelleHus MpolieM B
peabHBIX KU3HEHHBIX CHTYaIUsX;

OCO3HaHME IIEHHOCTH HAy4YHOH JEATENbHOCTH, TOTOBHOCTh OCYIIECTBISTh TPOCKTHYIO H
HCCIIEI0BATENIbCKYIO JESTEIbHOCTh HHAUBHUIYaIbHO U B IPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HENpPEPHIBHOMY OOPa30BaHUIO M €aMOOOPa30BaHUIO, K AKTHUBHOMY
MOJTYYCHUIO HOBBIX 3HAHUH 1O OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMH MTOTPEOHOCTSMHU.

METAINIPEIAMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIe pe3ynbTaThl OCBOCHUsI Y4eOHOro mpeaMera «BHOorus BKIIOYAIOT: 3HAYUMbIE
s (OpPMUPOBAHMS ~ MHUPOBO33pEHHMsSI  OOYHYAIOUIMXCS  MEKIUCUMIUIMHApHBIE  (MEXIIPEIMETHbIC)
oOlIeHay4YHble TOHSATHS, OTpPa)KaroIIMe LIEJOCTHOCTh HAay4YHON KapTHHBI MHpa U cHenupuKy METOJO0B
MO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, PHEpPrus, sBIEHHE, MPOIecC, CHCTEMA,
Hay4YHbIM (DaKkT, TPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIelOBaHHE, HAOIIOJICHHE,
U3MEpeHue, OKCIEpPUMEHT U JApYrux), YHHMBepcalbHble YydeOHble JAeHCTBUS (IIO3HABaTENbHBIE,
KOMMYHHMKaTHUBHBIE, PETYJIATUBHBIE), oOecrieunBarone GopmupoBanue GyHKIIMOHATBLHON TPAMOTHOCTH U
COLMAIIBHOW KOMIIETEHIIMM OOYYaOUIUXCsl, CIIOCOOHOCTh OOYYarOIIMXCSl MCIOJIb30BaTh OCBOEHHBIE
MEXIUCIMUIUIMHAPHBIE, MHPOBO33pEHUYECKHE 3HAHWS W  YHUBEpCaJbHblE y4deOHble JeicTBUS B
[I03HABATEIbHON M COLMAIBHOM MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOCHUS MPOrpaMMBbl CpeIHEro o0mero oOpa3oBaHUS JIOJKHBI
OTpaXKaTh:

OByageHne YHMBEPCAJIBHBIMH Y4¢OHBIMH NI03HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBbIe JJOrHYeCcKHeE IeHCTBHS:

CaMOCTOSITENILHO (POPMYIIMPOBATh U aKTYaJIM3UPOBATh POOIIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;



UCTOJb30BaTh MPU OCBOGHUHM 3HAHMWA MNPHUEMBI JIOTHYECKOTO MBIIUICHHUS (aHanu3a, CHUHTE3a,
CpaBHEHUs, Kiaccuukammuu, 00OOIIEHHUS), PACKPHIBATh CMBICT OMOJOTHMUECKUX MOHATHHA (BBIACISTH MX
XapaKkTepHble MPU3HAKHU, YCTAHABIUBATH CBA3H C IPYTHMMHU MTOHATHIMH);

OTIpeNIeNIATh LIEIH JCATEIIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU UX IOCTHIKEHHS, COOTHOCHUTh
Pe3yabTATHI AESITEIBHOCTH C TIOCTABICHHBIMH LIEISIMU;

HCIOJIb30BaTh OMOJIOTMYECKHUE MOHITHS ISl 00bsICHEHUS (DAKTOB U SIBJICHUI KUBOM MPUPOIbL;

CTPOUTH JIOTUYECKHE pacCyX AeHHs (MHIYKTUBHbIC, JE€AYKTUBHbIC, [0 AaHAJOTUHU), BBISABIATH
3aKOHOMEPHOCTH U TPOTHUBOpPEYMsT B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIHUPOBAaTH BBIBOABI U
3aKITIOYCHUS;

MIPUMEHSTh CXEMHO-MOJIeNIbHbIE CPEACTBA AJIsl IPEACTABICHUS CYIIECTBEHHBIX CBSI3€i U OTHOIICHUN
B M3YYaeMbIX OMOJIOTHYECKUX 00BEKTAaX, a TAKXKE MPOTUBOPEUHIA PA3HOTO POJIa, BHISIBICHHBIX B PA3IMYHBIX
MH(POPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIAaH pPEUICHHs MPOOJIEMBI C YYETOM aHajdM3a HMEIOIIUXCS MAaTepUalIbHBIX WU
HeMaTepuaIbHBIX PECypPCOB;

BHOCUTH KOPPEKTUBBI B ACSATENBHOCTb, OICHUBATh COOTBETCTBHE PE3YJIbTATOB LEISM, OLIEHUBATH
PHICKH TTOCIIEICTBUI I TETLHOCTH;

KOOPJMHUPOBATH U BHIMOJHATH paOOTY B YCIOBHUSX PEabHOTO, BUPTYAITBHOTO B KOMOMHHUPOBAHHOTO
B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIE0BATENBLCKHE TeHCTBUS:

BJIAJIETh HABBIKAMH  Y4E€OHO-HCCIENOBATEIbCKOH M  TPOEKTHOW JESATEIbHOCTH, HABBIKAMU
paspelieHus: IpodieM, CIOCOOHOCTHI0O U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY MOMCKY METOJIOB PEeIleHUs
MPAKTUYECKHX 3aJ1a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB TO3HAHUS;

WCIIOJIB30BATh PA3JIMYHbIE BUJIBI IEATEILHOCTH TI0 MOJYYSHHIO HOBOTO 3HAHMSA, €r0 WHTEPIPETAINH,
npeoOpa3oBaHUI0 M NPUMEHEHHIO B YYEOHBIX CHTyallMsX, B TOM 4YHCIE IPH CO3JaHUH Y4eOHBIX WU
COLIMAJIbHBIX MPOEKTOB;

¢bopMUpOBaTh HAYYHBI THUN MBIIUICHUS, BIAJAETh HAYYHOH TEPMHUHOJOTHEH, KIIFOUEBBIMU
MOHATUSIMHU U METOIAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 33J]aud B 00pa30BaTEIbHON NEATEIBHOCTH M KU3HEHHBIX
CUTYaIUsX;

BBISIBJIATh MPUYMHHO-CIIEJICTBEHHBIE CBSI3M M aKTyaJlM3UPOBaTh 3a/ady, BBLABUIaTh THIOTE3y €&
peleHns, HAaXOAWTh APTYMEHTHI ISl JIOKA3aTeNbCTBA CBOMX YTBEPXKICHH, 3a7aBaTh MapaMeTpbl U
KPUTEPHH PELICHHUS;

aHAJM3UPOBaATh IOJIyYEHHBIE B XOJE pEIIEeHHs 3aJa4d pe3yJbTaTbl, KPUTUUYECKU OLIEHUBATh HX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYallHsIM, OLIEHUBATH IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh  IEJICHATIPABJICHHBI TIOMCK TEPEeHOCa CPEICTB W CIIOCOOOB  NEHCTBUSA B
poeCCUOHATIBHYIO CPENY;

YMETh MIEPEHOCUTDH 3HAHUS B 03HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HEACITEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTAaTh HOBBIC WJCH, MpeaaraTh OpUTHHAIBHBIC MOIXOJbl M PEIICHHS, CTaBUTh MPOOIEMBbI U
3aJ1auu, TOMYCKAIOIINE allbTePHATHBHBIC PEIICHHUS.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B Pa3IMYHBIX HMCTOYHUKAX WMHpopManuu (TEeKCTe y4yeOHOro mocoOusi, Hay4HO-
TIOITYJISIPHOM JTHTEpaType, OMOJIOTHUECKUX CIIOBAPSIX M CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3axX MaHHBIX, B
WuTepHere), aHanmM3upoBaTh HHOOPMAIMIO Pa3IMYHBIX BHUIOB W (OPM MPEIACTABICHUS, KPUTHYCCKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dbopMyIHMpOBaThH 3aIPOCH U MPUMEHSTH PA3JIMYHbIE METOMABI NP MOMCKE U 0TOOpE OMOIOTHYECKOM
nH(popMaluu, HeOOXOAUMOM /1JIsl BBIMOIHEHNS YUeOHBIX 3a7a4;



npuoOpeTaTh  OMBIT  HUCMOJNb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX  TEXHOJOTHIH,
COBEPILICHCTBOBATh KYJIbTYpy aKTUBHOT'O UCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTHUMAJIBbHYIO (OPMY TPEACTABICHHS OHOJOTUUECKOW HH(POpPMAIUH
(cxemsl, rpaduKy, TMarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYToe);

WCIOJIBb30BATh HAYyYHBIN SA3BIK B KayeCTBE CPEJCTBA NpU paboTe ¢ OHosornueckoil mHpopmanueit:
IPUMEHATh XUMUYECKHe, (pU3nuecKkue U MareMaTHYecKHe 3HAaKW M CHUMBOJIBI, (GopMyibl, abOpeBHarTypy,
HOMEHKJIaTypy, UCIIOJIb30BaTh U IIPe0Opa30BbIBaTh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIJISTHOCTH;

BJIJIETh HABBIKAMM DACIO3HABAHUS M 3alIUTHl WH(pOpMaNMU, WHOOPMAIIMOHHON Oe30macHOCTH
JMYHOCTH.

OgJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) oomenne:

OCYIIECTBIISATh KOMMYHHUKAIIMM BO BCEX cdepax >KW3HM, aKTUBHO YYacTBOBATH B JUAJIOTE WIIH
IMCKYCCHHM TIO CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3a/laBaThb BOMPOCHI, BBICKA3bIBATh CYXKIACHUS
OTHOCHUTEJIHO BBIMOJIHEHUS IpeiaraeMoil 3aauu, y4UTbIBaTh MHTEPEChl U COIJIACOBAHHOCTb MO3ULMN
JPYTUX y4aCTHUKOB JMAJIOra WIN AUCKYCCUN);

pacrio3HaBaTh HeBepOalbHBIE CpEACTBA OOMICHWS, MOHUMATh 3HAUCHHE COIMAJIBHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX CHTYyallMid, YMETh CMST4aThb KOH(QUIMKTBI W BECTH
[IEPEroBOPHI;

BJAJIeTh PA3JIUYHBIMU CIIOCOOAMU OOLICHMS M B3aUMOJCHCTBUSA, MOHMMATb HAMEPEHUs JIPYIHX
JIOCH, MPOSBISTh YBAXHUTEIHHOE OTHOIIEHHE K COOECeTHUKY M B KOPPEKTHOH (opme (hopMyaupoBaTh
CBOU BO3PaXKCHUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUIYAIBHOW pabOTHl MIPU pEIICHUH
Ouoslornyeckoii  mpoOieMbl, OOOCHOBBIBATH  HEOOXOMUMOCTh TNPHUMEHEHHUS TPYNIOBBIX  (opM
B3aUMOJICHCTBUS IIPU PELICHNU YueOHOU 3a1auH;

BbIOMpPAaTh TEMaTHKy M METOJAbl COBMECTHBIX JAEHUCTBUM ¢ ydyérom OOIIMX MHTEPECOB U
BO3MOYKHOCTEH Ka)KIO0TO WICHA KOJUIEKTHBA;

MPUHUMATH €I COBMECTHOH NIeATEIbHOCTH, OPraHU30BBIBATh M KOOPAMHUPOBATH JIEHCTBUS 1O €€
JOCTHKEHHIO: COCTABIIATH IJIaH EHCTBUMH, pacpeAesTh pOJu C Y4ETOM MHEHUH Y4aCTHUKOB, 00CYKAaTh
pe3yabTaThl COBMECTHON pabOThI;

OLIEHUBATh KA4eCTBO CBOETO BKJIAJa M KAXKJOTO y4YacTHMKAa KOMaHIbI B OOIIMK pe3yibTar o
pa3paboTaHHBIM KPUTEPUIM;

Ipe/ularaTb HOBBIE TPOEKTHI, OLEHMBATh UJAEM C TO3ULUUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETMYECKOE TIOBEACHHWE B pPA3IMYHBIX CUTYAIHSIX, TPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OgJajieHNe YHUBEPCAJIbHBIMH PeryIssTHBHBIMH el CTBUAMU:

1) camoopranm3amus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS /ISl BBIABICHHUS MPOOJIEM M UX pEIIeHHUs B JKU3HEHHBIX U
y4eOHBIX CUTYaIHIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH IIeJIEBBIE M CMBICIIOBBIE YCTAHOBKH B CBOUX JIEHCTBHSAX
Y TIOCTYIKAaX MO OTHOILIEHUIO K )KUBOM MPUPOJIE, CBOEMY 3/I0POBBIO U 3/IOPOBBIO OKPY)KAOIIHX;

CaMOCTOSITENILHO OCYILIECTBIISATh MMO3HABATENbHYIO AEATENbHOCTDb, BBIBIATH MPOOJIEMBI, CTABUTH U
(dbopMyIHpOBaTH COOCTBEHHBIE 331a4H B 00Pa30BATEIBHON NESITETPHOCTH U )KU3HEHHBIX CUTYAIIHX;

CaMOCTOSITENTFHO COCTaBIATh IUIAH pEIICHUS MPOOJIeMBl € Y4ETOM HWMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIIupsATh paMKH y9eOHOTO TIPeIMETa Ha OCHOBE JIMYHBIX TPEATOUTEHHIA;

JeTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;



OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO M MPOSBICHUIO HIMPOKOM 3pyIUIIMU B pa3HbIX 00JacTSIX 3HAHUU,
MTOCTOSTHHO TOBBITIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE
pe3yIbTaTOB LIEIISAM;

BJIaJIETh HAaBBIKAMU I103HABATEIbHOM pe(pIeKCUU KaK OCO3HAHUS COBEpLIAEMbIX ACUCTBUNA U
MBICIUTEIBHBIX IPOIECCOB, UX PE3yJIbTAaTOB U OCHOBAHUH, HCIIOIB30BaTh MPUEMBI peIeKCUHU AJISl OLIEHKU
CHUTYalllH, BHIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

3) npuHsATHE ceds U IPYTHUX:

PUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIIbHOCTH;

MIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEKa.

IHNPEAMETHBIE PE3YJBTATbBI

IIpenmetHbie pe3ynbTaThl ocBoeHus nporpammsl COO 1o 6uosioruu Ha 6a30BOM YpOBHE BKJIFOUAIOT
cneunpuyeckue g yueOHoro npeamera «bruonorusy HayuyHble 3HaHUS, YMEHUS U CIIOCOOBI JeMCTBUI 1O
OCBOCHHIO, MHTEPIPETAMU M MPEoOpPa30BAHUIO 3HAHUH, BHUIBI JEATEIBHOCTH IO TOJIYYCHHUIO HOBOTO
3HAaHUS ¥ TPUMEHEHHUIO 3HAaHUH B PA3IUYHBIX yYeOHBIX CHUTYalHsAX, a TAaKXKE B PEaJTbHBIX KU3HEHHBIX
CUTYyallUsIX, CBA3aHHBIX ¢ Ouosorueil. B mporpamme npeameTHble pe3yibTaThl NPEACTABICHBI 10 T'OAaM
o0OyueHusl.

[IpenmerHbie pe3ynbTaThl OCBOCHHMS YydeOHoro mpenmera «buonorus» 6 10 knacce ROIKHBI
OTpaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJM OMOJIOTMH B CUCTEME HayuyHOI'O 3HAHMs €CTECTBEHHBIX
HayK, B ()OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS,
0 BKJIaJIe POCCHUUCKUX U 3apyOekKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, ()YHKIIMOHATHLHOMN
IPaMOTHOCTH Y€JIOBEKa JIJIsl peIISHsI )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJIEpKaHHe OMOJIOTMUECKUX TEPMUHOB U MOHATHUN: KU3Hb, KJIETKA, OPTaHU3M,
MeTaboau3M (0OMEH BelIeCTB W INpeBpallleHHe HHEpPIruu), roMeocTa3 (caMoperyisius), ypoBHEBas
OpTaHU3aIysl JKUBBIX CHCTEM, CAMOBOCIIPOM3BEICHHE (PENpPOAYKIIHS), HACIEICTBEHHOCTh, N3MEHUNBOCTD,
POCT U pa3BUTHE;

yMEHHUE u3jaraTb OWOJIOTHYECKUE TEOPHH (KJIETOYHAs, XpPOMOCOMHAas, MyTallMOHHAs, LIEHTpalbHas
JorMa MOJeKyIsipHO# Oumonorum), 3akoHbl (I. Mennens, T. Moprana, H. . BaBunoBa) u ydenus (o
LEHTPax MHOT000pa3usl U MPOUCXOXKACHUS KyabTypHBIX pacTeHuil H. M. BaBunosa), onpenenars rpaHuLbl
WX IPUMEHUMOCTH K YKHBBIM CHCTEMaM;

yMEHHUE BJaJIeTh METOAAMU HAayYHOI'O MO3HAHHUS B OHOJOTMM: HAONIOJIEHHE M ONHCAaHHE >KUBBIX
CHCTEM, MPOLIECCOB U SIBIICHUI, OpraHn3alus 1 MPOBeAeHNEe ONOIOTHYECKOr0 SKCIIEPUMEHTA, BBIIBUKEHUE
THIIOTE3bl, BBISABICHUE 3aBUCUMOCTH MEXKIy HCCICIyeMBbIMH BEIWYMHAMH, OOBSICHEHHE ITOyUYSHHBIX
pe3yIbTaTOB, HWCIOIB30BaHHBIX HAYYHBIX TOHSATHH, TEOpPHH ¥ 3aKOHOB, YMEHHE JejaTh BBIBOABI Ha
OCHOBAHUU MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBLACTATh CYIIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK IPOKAPHOT M IYKApHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH TIPOIECCOB: OOMEHa BEUIECTB U
MpeBpaIleHs SHEPTHH B KIIETKE, (POTOCHHTE3a, TUTACTHYECKOTO U YHEPTeTHIECKOTO0 0OMEHa, XEMOCHHTE3a,
MHTO32a, MEH03a, OTIOIOTBOPEHUS, Pa3MHOXKEHHU S, HHIUBUIYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3);

YMEHHUE NPUMEHSTh MOJTy4YeHHbIE 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOLECCOB U SBICHUH,
IVl TIPUHATHUS TMPAKTUYECKUX PEHNICHWH B TOBCEIHEBHOW JXU3HHU C IIENbI0 oOecrieueHusi 0e30macHOCTH



CBOETO 3/I0POBbS U 3JI0POBbSI OKPYXKAIOIIUX JIIOJeH, COONIONEHUS HOPM TpaMOTHOTO IIOBEICHUS B
OKpY Kalolel MpUPOJTHON cpejie, TOHMMaHNuEe HEOOXOMMOCTH MUCIIOJIb30BAaHUS TOCTHXKCHUN COBPEMEHHOM
OMOJIOTMH U OMOTEXHOJIOTHH JIJIsl pallMOHATIBHOTO MPUPOAONOIB30BAHNUS;

YMEHHUE pelaTh JJIEMEHTAPHBIE T'€HETHYECKHE 3a/aud Ha MOHO- W JIUTHOPUIHOE CKpEIlMBaHHE,
CIICTIJICHHOE HACJIeIOBAaHUE, COCTABIISATh CXEMbl MOHOTHOPHIHOTO CKPEUIMBAaHMUSA ISl TPEACKA3aHUs
HACJIEIOBaHUs PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHATH J1JAOOpAaTOpHbIE M MpaKTHYecKue padoThl, COOMIOAATh MpaBuiIa Mpu padoTe ¢
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHUE KPUTHUYECKU OLICHMBATH M MHTEPIPETHPOBATH HH(POPMALINIO OHOIIOTUYECKOTO COJIEPIKAHMS,
BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHHS M3 Pa3jIMYHBIX MCTOYHUKOB (CpeicTBa MaccoBOil mHGbopManuwy,
HAyYHO-TIOMYJISIPHBIE MaTepHalbl), STUYECKHE aCHEKThl COBPEMEHHBIX HCCIeAOBaHUNH B OHOJIOTHUH,
MEIHIIHE, OMOTEXHOIOTHH,

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIC COOOINEHUs, 0000IIass OHOIOTHIECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATHITHBIN anmnapaT OUOIOTHH.

[IpenMeTrHbie pe3yabTaThl OCBOGHMsI ydeOHoro mnpenmera «buomorus» ¢ 11 knacce IOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJOTHH B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B JOPMUPOBAHUHU COBPEMEHHOI €CTECTBEHHO-HAYYHOM KapTHHBI MUPa U HAYyYHOTO MUPOBO33PEHUS,
O BKJIAQJE€ POCCHMCKUX M 3apyOekKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OWUONOrHH, (PYHKIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa ISl pEeLICHMs] )KU3HEHHBIX 33]1a4;

YMEHHE pPaCKphIBaTh COJIEpP)KaHUE OWOJIOTMYECKUX TEPMHUHOB W TIOHATUH: BUJ, TOITYJISIIHS,
reHo(OH/, 3BOJIOLMUSA, JBIXKYIIUE CUJIBbl ((PaKTOphI) SBOJIOLUHU, MPHUCIOCOOICHHOCTh OPraHU3MOB,
BHUJI000pa30BaHUe, IKOJIOTHUECKUe (PAKTOPBI, SKOCUCTEMA, MPOAYIEHThI, KOHCYMEHTBI, PeIyLEHTHI, LIEeMn
MUTaHK, YKOJIOTHYeCKas MMpamMuia, OuoreoreHos, onocdepa;

YMEHHE H3j1aratb OHOJOrMYecKre TeopuH (dBodronuoHHas Teopust Y. JlapBuHa, CHHTETHYECKas
TEOpHs HBOIIOLINK), 3aKOHBI M 3aKOHOMEpHOCTH (3apoabimieBoro cxoactsa K. M. Bbapa, yepemoBanus
TNIaBHBIX HarpaBieHuil u myteit sBomtonuu A. H. Ceeproa, yuenus o 6uochepe B. . Bepnaackoro),
OTIPEIEATh TPAHUIIBI UX PUMEHUMOCTHU K KUBBIM CHCTEMaM;

YMEHHE BJaJE€Th METOJAaMH HAyyHOro MO3HAHUS B OMOJOTMH: HAOJIIOJIEHUE U ONHCAHUE YKUBBIX
CHCTEM, TIPOLIECCOB U SIBICHUN, OPraHU3aIMsI U IPOBEICHUE OUOIOTHUECKOTO IKCIIEPUMEHTA, BBIIBUKEHHE
TUIOTE3bI, BBIABICHHWE 3aBHUCUMOCTH MEXIY HCCIENyeMbIMU BETUYMHAMU, OOBSCHEHUE MOTYyYECHHBIX
pe3yIbTaTOB, HMCIOJB30BAHHBIX HAYYHBIX TOHATUM, TEOPHM M 3aKOHOB, YMEHHE JieJlaTh BBIBOABI Ha
OCHOBaHUU TOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHBIE TMPU3HAKK CTPOCHUS OUOIOTUYECKUX OOBEKTOB: BHUJOB,
MOMYJSAUH, NPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OHOIrE€OII€HO30B U 3KOCHUCTEM, OCOOEHHOCTHU
MIPOLIECCOB: HACJIEJCTBEHHOM  W3MEHYMBOCTH,  €CTECTBEHHOro  0oTOOpa,  BHMJI000pa30BaHMI,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB, JIEHCTBUS SKOJIOTUYECKUX (AKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIECTB
U TOTOKa SHEPIMM B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HM3MEHEHHUH B HKOCUCTEMAX CBOEH MECTHOCTH,
KpPYroBOpOTa BEIIECTB M OMOr€OXMMUYECKUX IIUKIIOB B Onocdepe;

YMEHHE TPUMEHSTH MOJy4YCeHHbIC 3HAHUS 7S OOBSCHEHUS OMOJOTUYECKUX MPOIECCOB U SBJICHUIA,
JUI TIPUHATUS MPAKTUYECKUX PEIIeHUH B MOBCEJIHEBHOM XU3HU C LIETbI0 oOecrieueHus 0e30MacHOCTH
CBOETO 3JI0POBbSI U 3JI0POBbS OKPYXKAIOUIUX JIIOJIEH, COONIOACHHUS HOPM TPaMOTHOTO IOBEIEHHS B
OKpYy>Karollel MpUpoHOH cpesie, MOHUMaHHe He0OXOAMMOCTH UCIIOIb30BAHUS JOCTHKEHUH COBPEMEHHOM
OHMOJIOTHH ISl pAIlMOHATIFHOTO MPUPOIONOIB30BaAHUS;

YMEHHE pelIaTh 3JIeMEHTapHble OMOJIOrMYecKHe 3aJauyd, COCTaBJISATh CXEMBbl MEPEHOCa BEIIECTB U
SHEPrUM B KocHucTeMax (LenH MUTaHus);

YMEHHE BBITIONHATh JaO0OpaTOpHbIE W MPAKTUYECKUE paboThI, cOOM0IaTh MpaBHiia MpH padore ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBAHUEM;

yYMEHHE KpPUTUYECKH OLEHUBATh M MHTEPIPETHUPOBATH HUHPOPMAIINIO OMOJIOTUYECKOTO COACPKAHMUS,
BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHHUS M3 Pa3jIMYHBIX MCTOYHHUKOB (CpelCTBa MaccoBOW HHpoOpmanuu,



HAy4YHO-TIONMYJISIpHBIE ~ MaTepHajbl),  paccMaTpuBaTh  TJO0aNbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HITHIO;

yMEHHE CO037aBaTh COOCTBCHHBIC NMUCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001ass OMOJIOTHYECKYIO
I/IH(i)OpMaI_[I/IIO U3 HCCKOJIBKMX UCTOYHHKOB, FpaMOTHO HCIIOJIBb30BaTh HOHﬂTHﬁHBIﬁ aHHapaT 6PIOJIOFI/II/I.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3ieioB U TeM Kour- IMpakru- JyekTpoHHBbIE (U (POBBIE) 00pa3oBaTeIbHbIE
n/n NporpaMMbI Bcero  poJbHble  4yeckue peCypcehl
padoThI padoThI
1 buonorus kak Hayka 2 0.5 bubmuoteka [{OK https://m.edsoo.ru/7f41¢c292
2 JKuBble cucTeMbl M MX OpraHU3alus 1 bubnuoreka LIOK https://m.edsoo.ru/7f41c292
3 XHWMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 1 bubnuoreka L{OK https://m.edsoo.ru/7f41c292
4 JKuzHenesTenbHOCTh KIETKH 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢c292
P
AMHOIRCHIE H HIANBIAYAILHOC PAsBITHe ) 1 bubnuoteka LJOK https://m.edsoo.ru/7f41c292
OpraHU3MOB
H
ACICACTBEHHOCTD 1 HSMCHAHBOCTS 8 1 15 bubnuoreka L{OK https://m.edsoo.ru/7f41c292
OpraHu3MOB
C .0
CIICKIIHA OPTAHHIMOB. LICHOBH 3 bu6mmoreka IIOK https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTHHI
PesepBHoe Bpems 1 bubnuoreka LIOK https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 5 4
[TPOI'PAMME
11 KUIIACC
No KoauuecTBO 4yacoB
HanmeHnoBaHMe pa3je/ioB U TeM Kour- IMpakru-  JIeKTPoHHbIE (IH(POBLIE) 00pazoBaTEIbLHbIE
n/  mporpamMmsl Bcero  poabHbIe  4YeckHe pecypcbl
n padoThl padoThl
DBOJIONMOHHAS OWOJIOTHS 9 1 bu6mmoreka IIOK https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74

Bo3unkHOBEHHE 1 Pa3BUTHE )XU3HU HA

9 0.5 bu6mmoreka IIOK https://m.edsoo.ru/7f41cc74
3emuie
OpraHus3Mbl U OKpy>Karolas cpeia 1 bubmuoreka [{OK https://m.edsoo.ru/7f41cc74
CooO011ecTBa v YKOJIOTHUECKUE CHCTEMBI bubnmoreka [{OK https://m.edsoo.ru/7f41cc74
PesepBHOE Bpemst bubmuoreka [{OK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 55
[MPOTPAMME '
IHOYPOUYHOE IINTAHUPOBAHHUE
10 KJIACC
KosmnuecTBo yacos
Jlara
Ne Kont- IIpakTu- DJIeKTpOHHbIe HH(poBbIE
Tema ypoka usyde-
n/n Bcero  poJabHbIe YyecKue st o0pa3oBaTe/bHbIC PeCypPChl
padoThI padoThI
bu6nuoreka [IOK
buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[TpakTryeckas padora Ne 1 bubnmnorexka HOK
1 0.5
«Mcnonp30BaHue pa3IMYHbIX METOIOB IIPU https://m.eds00.ru/863e6122
U3y4eHUH OMOJIOrHYECKHX OOBEKTOBY
buonornyeckue cucremsl, MPOUECCH U UX 1 bubnuotexa [JOK
U3y4EHHE https://m.eds00.ru/863e6564
XumMudeckuii coctaB KiIeTku. Boga n 1 bubmorexa [JOK
MUHEPAIbHBIE COJIN https://m.edso0o.ru/863e674e
bu6nuoreka [IOK
Beaxn. Cocras u cTpocrue benxos . https://m.eds00.ru/863e6b72
depMeHTbI — OHOJIOTHYECKHE 1 05 bubmuoreka [JOK

Katanuzaropsl. JlaboparopHas padora Ne 1

https://m.eds00.ru/863e6b72
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«M3y4yeHune KaTaIuTHYeCKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UK

KaTaJasbl)»
bu6nmoreka [IOK
! YreBozs!. JIMmHAE! https://m.eds00.ru/863e6870
bu6nuoreka [IOK
H .ATO
8 YIICHHOBBIC KUCIOTRI https://m.edso0.ru/863e6d5¢
9 Uctopus u MeToAbl U3y4YECHUS KIETKH. bubamnoreka HOK
Knerounas teopus https://m.eds0o.ru/863e6e88
10 KieTka kak 1enocTHas »)KuBasi CHCTeMa
CtpoeHnune 3yKapuOTUYECKON KIIETKH.
Jlaboparopnas padbora Ne 2 «3yduenue
CT oeI:m;I II)(JIGT(E)K ACTEeHMI )I(I/I]}BI(I)ITHI)IX Bubmorexa ITOK
11 p 5 5 ]‘? ’ ’ 0.5 https://m.eds00.ru/863e6ff0
TPUDOB 1 DAKTCPHI HIOA MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax U ux
OICAaHHUE»
bu6mmoreka [IOK
12
(O6meH BemECTS HTk METa00TH3M https://m.eds00.ru/863e766¢
bu6mmoteka [IOK
13 ) . X
OTOCHHTES. ACMOCHHTES https://m.edso0.ru/863e7c98
bu6nuoreka [IOK
14 i
IHepreTuueckuii oOmeH https://m.edso0.ru/863e7aae
JKu3HeHHBIN MK KIeTKU. [leneHue
KIeTku. Muto3. JlabopaTopHast pabora Ne
15 3 «HaOmoaeHrne MUTO3a B KJIETKaX 0.5 bubmorexa [JOK
g ' https://m.eds00.ru/863e7dc4
KOHYHKA KOPEITKa JTyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTes 6enka. Peakiys MaTpuuHOTO bubnuotexa [JOK
CUHTE3A https://m.edsoo.ru/863e796e
17 Tpancnsmus — OnocuHTE3 OeNKa but6mmoreka [IOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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https://m.edsoo.ru/863e7aae
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https://m.eds00.ru/863e796e

18 Hexnerounsie hopMbl )KU3HU — BUPYCHI bubmmorexa LHOK
P by https://m.eds00.ru/863¢7540
bubnunoreka LIOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.edso00.ru/863e81b6
https://m.edso00.ru/863e831e
. bu6nmoreka [IOK
20 Meitos https://m.edso00.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kieTok. Omnonorsopenue. JlabopaTtopHas
21 abora Ne 4 «II/[13 efme CT OeHI/IIZI ’ 0.5 bubmmorexa [JOK
P B i P ' https://m.edsoo.ru/863e81b6
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpErapaTax»
22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa [JOK
FUHBHILY p P https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka 0 HaCJI€[CTBEHHOCTH U bubmorexa LIOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIeIOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [JOK
P ] pra https://m.eds00.ru/863e8878
CKpEIINBAHHE
o5 Jurubpuinoe ckpeuBaHye. 3aKoH bubnmnorexka HOK
HE3aBUCUMOTI'0 HACJIEI0BAHNS IIPU3HAKOB https://m.edso00.ru/863e89a4
CreryieHHOe HacJIeJJOBaHHE MTPU3HAKOB.
JlaGopaTtopHnas pabota Ne 5 «3yuenue
pe3yabTaTOB MOHOTHOPHUTHOTO 1 bubmmorexa [JOK
26 0.5
JUTHOPUIHOTO CKPEIIUBAHUS Y https://m.eds00.ru/863e8c60
Ipo30(hUIIBI HA TOTOBBIX
MUKpOTIpenaparax»»
97 I'enetuka noia. Haciegosanue bu6mmoreka [IOK

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

https://m.edso00.ru/863e8c60
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HN3menuuBocTh. HenacnencrseHuas
n3MeHYUBOCTh. JIabopaTopHas pabora Ne
6. M3yuenue Moau(pUKaIIMOHHON bubnumoreka [JOK

28 1 0.5
U3MEHYMBOCTH, IIOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHAIIMOHHOTO PsiJia U BapUAIIHOHHOM
KpHUBOW»

HacnencrBeHnHass "3MEHYMBOCTb.

29 JlaboparopHas pabota Ne 7. «Ananu3 1 05 bubnmnoreka HOK
MyTalui y Jpo30(QuiIbl Ha TOTOBBIX https://m.edso0.ru/863e8efe
MUKpOIIpErapaTax»

bubnuorexa [JOK

30 Penetinica seropexa L https://m.edsoo.ru/863e8d78
PesepBHeIit ypok. O000IICHHE 11O TEME

31 «HacnencTBeHHOCTh U U3MEHUYHBOCTh 1
OpPTaHU3MOBY

bu6nuoreka [IOK

32 Ceneiuns kak Hayka u npouece 1 https://m.eds00.ru/863e9214

33 MeToap! 1 TOCTHIKEHUS CEJIEKIINHA 1 bu6nuoreka [IOK
pacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214

34 brorexHoorus Kkak orpacib 1 bubnmnorexka HOK
IIPOU3BOJICTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME



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

KoaunuecTBO 4acoB

Ne T Kont- IlpaxkrTu flata JJIeKTPOHHBbIE U(PPOBHIE
eMa ypoka usyue-
n/n Bcero poibHble  -ueckue o0pa3oBaTe/bHbIE PECYpPChI
padoThI padoThI
1 DBOJTIONHS U METOJIbI €€ U3yUCHUS 1 bubnnorexa [IOK
https://m.edso0.ru/863ea20e
) WcTopus pa3BuTHs NpeacTaBieHui 00 1 bubmmorexa [IOK
3BOJIIOIUU https://m.eds00.ru/863e9570
bubmuoreka [JOK
3 Miipooposmionts L https://m.edso00.ru/863e9cle
[Tomymnsmus Kak dIeMEeHTapHAas SIUHUTA
4 BHJA 1 3BoroIMH. Jlaboparopras pabora Ne 1 05 bubnmoreka [JOK
1 «CpaBHEeHHE BUIOB 110 https://m.eds00.ru/863e99c6
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBroKyIue cuiel (37eMeHTapHbIe (DaKTOPHI) 1 bubnunoreka [JOK
SBOJIIOAU https://m.edsoo.ru/863e9da4
. bubnunoreka [JOK
6 EctectBenHsblit 0TO0p U €ro hopmbl 1 https://m.e dsogru 18636960
Pe3ynbTath! 3BoIONUN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BH000pa3zoBanue. Jlaboparopuas padora No 1 05 bubnmnoreka [JOK
2 «Onucanne mMpUcIocoOIEHHOCTH https://m.edso0o.ru/863e9fde
OpraHu3Ma u €€ OTHOCHTEIILHOTO
XapakTepa
8 HampaBiieHust ¥ TyTH MaKpOIBOJTFOIIHH 1 bubmorexa HOK
https://m.edso00.ru/863e9cle
9 Heob6patumocTs 3BOIIONINN 1
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HcTopus xu3HU Ha 3eMile U METOABI €€

10
U3Y4YCHUS
11 ['unoTe3sl MPOUCXOKIACHUS KU3HU Ha 3emiie bubnnorexa [IOK
https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
[epuoIam https://m.edso0.ru/863eat6be
OcHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEILHOTO
1 KUBOTHOTO Mupa. [IpakTuueckas padora bubnnoreka [JOK

13 0.5
Ne 1 «M3yuenue UCKOMmaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
PaCTCHHIA 1 KUBOTHBIX B KOJUICKIIHSX)
14 CoBpemeHHas cucTtemMa OpraHu4eckoro Mupa Bubmmorexa LIOK
https://m.edsoo.ru/863ea48e
bubmuorexa [JOK
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) https://m.edsoo.ru/863eac2c
bu6mmorexa [IOK
16 JiBmoxymiye cuibl (pakTopbl) aHTPOIIOTreHe3a https:/m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJUH 3BOJIIOIMH YeJI0BEKA
18 YenoBeueckue packl U MPUPOIHbIE bubnunoreka [JOK
ajanTalyy 4ejIoBeKa https://m.edsoo.ru/863eaea2
Pesepubliil ypok. O6006111€HIE TIO TEME

19 «Bo3HUKHOBEHHE U Pa3BUTHE )KU3HH Ha
3emiie»

20 DKOJIOTHS KaK HayKa

21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubnmoreka [JOK
(baxTopsl https://m.edso0.ru/863eafec
AbGuoTtndeckue daxktopsl. JJabopaTtopHast

99 pabota Ne 3. «Mopdomoruueckue 05 bubnnoreka [JOK

0COOEHHOCTH PacTEHH U3 Pa3HBIX MECT
obutanus». JlabopaTopHas pabora Ne 4.

https://m.edsoo.ru/863eb10e
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«BrnusHue cBera Ha POCT U pa3BUTUC
YEPEHKOB KOJICYCa»

bubmmorexa [IOK
23 buommieciie GaxTops ! https://m.edsogru/863eb348
DKOJIOTUYECKHUE XapaKTEPUCTUKU
24 nonyisiuu. [Ipaktudeckas padora Ne 2 1 05
«[TomcuéT IIOTHOCTH TOMYJISIIAIA Pa3HBIX
BUJIOB PACTCHHI»
bubmmorexa [IOK
25 Coo0miecTBa OpraHU3MOB — OHOIIEHO3 1 https://m.edsogru/863eb46a
bubmmorexa [IOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 https:// m.edsogru/863eb46a
OCHOBHBIE TIOKA3aTENN IKOCUCTEMBI.
27 Dxonoruyeckue nupamuasl. CBONMCTBA 1 bubmorexa HOK
skocucTen. CyKieccus https://m.edso0.ru/863eb5fa
28 [Ipupoanbie 3KOCHUCTEMBI 1
29 AHTpPOIIOr€HHBIE YKOCUCTEMBI
30 buocdepa — rinobdanpHas 3xocucTeMa 1 bubnnorexa [JOK
3emiu https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnunoreka [JOK
ouochepsl https://m.eds00.ru/863ebd16
32 YenoeuecTBO B 6rochepe 3emnn 1
33 CocymiecTBoBaHUE TIPUPOIBI U 1 bubnmoreka [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PezepHblil ypok. O600111€HUE TEMBI 1
«Coo01iecTBa 1 HKOJIOTUIECKUE CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus. O6mas 6uomnorus, 10 knace/ Cupornazos B.U., Aradonosa 1.b.,
3axapoBa E.T., O61iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «[IPODAY;

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. buonorus. O6mas 6uonorus, 10 kmace/ Cuornazos B.W., Aradponora 1.b.,
3axaposa E.T., O611ecTBO ¢ OrpaHHYCHHOM OTBETCTBEHHOCTHIO «J[PODAY;
Ax1monepHoe o6miectBo «M3narensctBo «lIpocBerienue»

2.MoypoyHble naaHbl N0 buonorum, aBTop-coctaBmTesnb T.B.3apyaHsas,

Bonrorpag, N3patenbCctBo «Yunutenb»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. http://school-collection.edu.ru/ ) «kEnunast komrexuus LudpoBbix
O6pazoBatenbHBIX PecypcoBy.

2. http://www.fcior.edu.ru/

3. DUA0C - HEHTP JUCTAHIIMOHHOTO 00pa30BaHUsI.

4. www.km.ru/education - yueOHbIC MaTepHalibl U CI0BapH Ha caiiTe « Kupun
u Medomuii» http://schoolcollection.edu.ru/ ) «Enunas xomtekmus Ludposbix
OO6pazoBaTenbHBIX PecypcoBy.

5. http://www.fcior.edu.ru/

6. DUI0C - IEeHTPAUCTAHIIMIOHHOTO000pa30BaHUSI.

7. www.km.ru/education - yueOHbIe MaTepHajbl U CIOBapH Ha caite « Kupuini



http://school-collection.edu.ru/
http://www.fcior.edu.ru/
http://www.km.ru/education
http://schoolcollection.edu.ru/
http://www.fcior.edu.ru/
http://www.km.ru/education

u Medoauii».

8. http://video.edu-lib.net - yuebnsie dhunbmer. hitp://school-collection.edu.ru/ )
«EnuHas KoJIeKIus

[udpossix O6pazoBaTebHBIX Pecypcony.

9. http://www.fcior.edu.ru/

10. www.km.ru/education - yueOHbIC MaTepHallbl U CJI0BApH Ha caiite « Kupun
u Medoauii».

11. http://video.edu-lib.net - yueGHbBIC GUITBMEIL.

12. http://fcior.edu.ru/ denepanbHbBIN HEHTP HHPOPMAIIHOHHO-
00pa30BaTEIIbHBIX PECYPCOB.

13. http://school-collection.edu.ru/ Enunas xoyekius HuppoBbIX
00pa30BaTEIIbHBIX PECYPCOB.

14. http://www.ug.ru/ - OdurmansHeiii cait "Yuureabckoi razersl”. Ha caiite
PEICTaBICHB HOBOCTH

o0Opa3oBaHMsI, paCCMATPUBAIOTCS BOIPOCHI BOCIIMTAHMUS, COMAIBHON 3alTUTHI,
METOJIUKU O0y4YEeHUS
15. Poccutickas snekTponHas mkosa (POIL) https://resh.edu.ru/subject/5/

16.http://pedsovet.org/ - Beepoccuiickuii HHTEPHET-TICICOBET

17.bubmmoreka L{OK https://m.edsoo.ru/ .



http://video.edu-lib.net/
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