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ITOACHUTEJIbHA A 3AITMCKA

[Tpu pa3zpaboTke mporpaMmsbl 0 GUOJIOTUU TEOPETHUECKYIO OCHOBY JUIS OINIpeIeIeHHs MTOAXO0I0B K
(dbopMHUpOBaHHIO COAepkKaHUsA ydeOHOro mpeamera «bBHONOTHS» COCTaBHIM: KOHIENTYaJbHBIC
nonoxkeHuss ®I'OC COO o B3anMOOOYCIIOBIECHHOCTH 1IEJICH, colepKaHusl, Pe3yIbTaTOB OOY4YCHUS U
TpeOOBaHUI K YpPOBHIO TOATOTOBKH BBITYCKHHMKOB, MOJOXEHHS 00 OOLIMX WLENAX M NPUHIHMIAX,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHME CUCTEMBI CcpeHero odiiero obpa3zoBanus B Poccuiickoii
denepanyy, a TakKe MOJOKEHHS O crienndrke OMOJIOTHH, e€ 3HAUYCHUH B IIO3HAHUH )KUBOH MTPUPOJIBI U
o0ecrieueHnr CYIIECTBOBaHMUS uejoBeueckoro oomiectBa. CoryiacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTIpeJIeJIeHbl OCHOBHBIE (DYHKIIUH ITPOTPAMMBI 10 OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o OwosiorMM MaéT MpEACTaBICHUE O IeNIX, 00 OOIell cTpareruu oO0y4YeHus,
BOCIIUTAHUS U PA3BUTUS OOy4aroIlIMXcs CpeacTBamMu ydeOHoro mpenmera «buonorusy», ompeaensier
o0s13aTeNIbHOE MPEIMETHOE COJIEp)KaHUe, €ro CTPYKTYpPY, paclpeielieHHe MO paslienaM M Temawm,
PEKOMEHAYEMYIO TIOCIEI0BATEIbHOCTh N3YUEHHs Y4eOHOr0 Marepuaia ¢ y4éToM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBf3€H, JOTMKU O0Opa30BaTEIBHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00y4aromuxcs.

B mporpamme mo OMONOTHH Tak)Ke yYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METAaINpeIMETHBIM U IPEIMETHBIM Pe3yJIbTaTaM 00y4eHus: B JOPMHUPOBAHUN OCHOBHBIX BUJIOB Y4€OHO-
MO3HABATENIBHON JESTeNbHOCTH/YUeOHBIX JEHCTBUII OOy4YaromuXcss MO OCBOCHUIO COJIECpPKAHUS
OMOJIOTHYECKOTO 00pa30BAHUSI.

B mporpamme o 6uosoruu (10 kiacc, 6a30Bblid YpOBEHB) peai30BaH MPUHIIMIT TPEEMCTBEHHOCTH
B M3Y4EHUH OMOJIOTHH, OJaroaps 4emMy B Hel MpOCMaTPUBAETCS HAIIPABICHHOCTD Ha Pa3BUTHE 3HAHUH,
CBSI3aHHBIX ¢ (DOPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHSI, IIEHHOCTHBIX  OpPUEHTAIUIl

JMYHOCTH,  DKOJIOTHYECKOTO MBILIUIEHUS, TPECTABICHHUHA O 3I0POBOM 00pase )KU3HU U
OepeXKHBIM OTHOIIEHUEM K OKpYyXarouied mnpupoaHoi cpexae. IlosTomy Hapsay C u3ydeHHEM
00IIe0MOIOTUYECKIX TEOPUH, a TAK)KE 3HAHUN O CTPOSHHH KHUBBIX CUCTEM PAa3HOTO PAHTA U CYIIHOCTH
OCHOBHBIX MPOTEKAIONIMX B HHUX IPOILIECCOB B IMpOrpaMMe MO OWUOJIOTHH yJEJIeHO BHUMAaHHE
UCTIOJIF30BAaHUIO MTOJTyYSCHHBIX 3HAHUH B IOBCEAHEBHOM KHU3HH JIJISl PEIICHHS TIPUKIIaTHBIX 3371a4, B TOM
qrcine: TpodUIaKTHKU HACIEACTBEHHBIX 3abosieBaHUN YeJIoBeKa, MEeJTUKO-T€HETHYECKOTO
KOHCYJIbTUPOBAHHSI, OOOCHOBAaHUSI SKOJIOTUYECKH IIETIECOO0PAa3HOTO MOBENEHHS B OKPYXKAroIIeH
IPUPOJHON cpese, aHaiaM3a BIUSHHUS XO3SMCTBEHHOM JEATENBHOCTH YeJIOBEKa Ha COCTOSHHUE
NPUPOJHBIX M MCKYCCTBEHHBIX HKOCHCTEM. YCHJICHHE BHUMAHHUS K NMPHKIAIHON HANpPaBICHHOCTH
yuyeObHoro mnpeamera «buoOrus» NPOIUKTOBAHO HEOOXOAMMOCTBIO 00ECHEUeHHUs] YCIOBHUH JUIS
pelIeHusl OJHOM W3 aKTyaJbHBIX 3a]ad INKOJIHHOTO OMOJOTHYECKOro 0O0pa30BaHUs, KOTOpas
npezanonaraer (GopMupoBaHHe Yy OOYyYarOIIMXCS CHOCOOHOCTH aJanTHPOBATHCS K H3MEHEHUSAM
JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHe cpeHero od1ero oOpazoBaHus 3aHMMAET BaxkHOe MecTo. OHa obecrieunBaer
(dbopMupoBaHHe y 00YJarOIIUXCSl TMPEICTABICHUNA O HAyYHOW KapTHHE MHpa, paclIupseT U o0o0niaer
3HaHUS O JKUBOH MpHUpoje, e€ OTIMUUTENBHBIX MPU3HAKAaX — YPOBHEBOW OpraHHM3aIM{ W SBOIIOLUH,
CO3/1aéT YCIOBHS [UIsl: TMO3HAHWS 3aKOHOB JKUBOW MPUPOJIbL, (OpMUPOBaHUSA (HYHKIIMOHAIBHOMN
IPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0€30MacHOTO 00pa3a >KM3HH, JKOJOTHYECKOTO MBIIIICHHS,
LIEHHOCTHOT'O OTHOIICHUS K JKUBOM MPUPOJIE U YETOBEKY.

Bornboe 3HadeHne OMOIOTHS UMEET TaKKe JIJIsl PEIICHHS BOCTIMTATEIHFHBIX M Pa3BUBAIOIINX 33124
cpenHero odmiero oOpa3oBaHusl, CoMAIM3AIMU oOydaromuxcs. M3yuenne Ouonorun oOecreuynBaeT
ycrmoBust it (OPMUPOBAHUS ~ WHTEIJICKTYaJbHBIX, KOMMYHUKAITHOHHBIX u
WH(POPMAIIMOHHBIX HABBIKOB, ICTETHUECKOW KYIBTYPHI, CIIOCOOCTBYET HWHTETpAalUd OMOJOTHYECKUX
3HAHUW C TPEACTABICHUSMHU W3 JAPYrHUX Yy4eOHBIX MPEIMETOB, B YAaCTHOCTHU, (U3MUKH, XUMHHU U
reorpadun. Ha3zBaHHBIE MONOKEHUS O TpeIHAa3HaYeHUH ydeOHOTro mpeamera «broiorus» cocTaBuin
OCHOBY JUIsl ONpeAeNeHHs TMOJIXOAOB K OTOOpY U CTPYKTYPUPOBAaHUIO €ro COJCpXKaHHUS,
MIPEJCTaBIICHHOTO B MIPOTpaMMe M0 OMOJIOTHH.



Ot60p conepsxanust yueOHOTO npeameTa «bruonorus» Ha 6a30BOM YPOBHE OCYITIECTBIIEH C MTO3HUITHI
KYJBTYPOCOOOPA3HOTO MOIX0/1a, B COOTBETCTBHH C KOTOPHIM 00YUaIOIIUECS TOJKHBI OCBOUTH 3HAHHUS
U yMEHUs, 3HaYnMble 17151 GOpMUPOBaHUS 001IEH KyIbTYphl, ONPEACIISAIONINe aJeKBaTHOE TOBEACHNE
YelloBeKa B OKPYKAWOIIEH MPHPOTHOW cpele, BOCTPEOOBAaHHBIE B TIOBCEIHEBHOW JKM3HH U
MpaKTU4ecKou AestenbHocTH. Oco60€ MECTO B ATOW CUCTEME 3HAHHM 3aHUMAIOT 3JIEMEHTHI
CoJiepKaHusl, KOTOpbIe CIIy’Kar OCHOBOM it (OpPMUpPOBAHHS TMPEICTABICHUNA O
COBPEMEHHOM €CTECTBEHHO-HAyUYHOM KapTUHE MHpa M IEHHOCTHBIX OPHUEHTAlMUAX JHMYHOCTH,
CHOCOOCTBYIONINX I'YMaHU3AIUKA OMOJIOTHIECKOT0 00pa3oBaHUs.

CTpyKTypHpOBaHHE COJEPXKaHUA yUeOHOTO MaTepuaia B porpaMme o OMOJIOrHH OCYILECTBICHO
¢ y4€TOM IPUOPUTETHOTO 3HAUCHUS 3HAHUH 00 OTIMYUTEIBHBIX OCOOCHHOCTSX JKUBOM MPUPOJBI, O €&
YpOBHEBOI OpraHu3aliy U 3BOJIOINUH. B COOTBETCTBUM C 3TUM B CTPYKTYpe Y4eOHOro Ipeamera
«buosiorusi» BbBIACIEHBI CIEAYIOIIME COJAEpkKaTelbHble JHUHUM: «buonorus kak Hayka. MeTojbl
HayyHOro mo3HaHus», «Kierka kak Ouonormyeckas cucrema», «OpraHu3m Kak Ouosoruyeckas
cucrema», «CucrtemMa W MHOTOOOpa3We OPraHMYECKOTO MHPA», «IBOIIOLUUS KUBOW MPUPOJIBD»,
«DKOCHCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH .

Llens wu3ydenuss yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIJIAJCHHE
OOy4aloIUMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHMU3alliH KUBBIX CHCTEM Pa3HOIO
paHra ¥ npuoOpeTeHre YMEHUM UCIOJIb30BATh 3TH 3HAHUS JJIsi TPAMOTHBIX JEHCTBUM B OTHOIICHHUU
00BEKTOB KUBOW MPUPOJIBI U PELLICHUS PA3IIUYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctmxkenne T1end W3ydYeHHs ydeOHoro mpenmera «buomorus» Ha 0a30BOM  YpPOBHE
o0ecrneunBaeTcs peleHueM CIeAyomnX 3a1ay:

OCBOEHHE OOYYarOMIMMHCS CUCTEMbl 3HAHUM O OMOJOTMYECKHX TEOPHsX, YUYCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MMPaBUIaX, CIYXKAIIMX OCHOBOH 111 (OPMUPOBAHUS MPEICTABICHUN O
€CTECTBCHHO-HAYYHOH KapTHMHE MHUpPA, O METOJIaX HAYYHOTO TO3HAHHS, CTPOCHHH, MHOTOOOpPA3UH U
OCOOCHHOCTSIX JKMBBIX CHCTEM pa3HOTO YPOBHS OpraHMU3AlMH, BBIAAIOIIUXCS OTKPBITHSX U
COBPEMEHHBIX UCCIICOBAHUSIX B OMOJIOTHY;

dbopMupoBaHre y OOYyYarOIIMXCS MO3HABATENIbHBIX, WHTEIJIEKTYadbHBIX U  TBOPYECKHX
CIIOCOOHOCTEH B MpoIiecce aHaIM3a IAHHBIX O MYTSIX Pa3BUTHS B OMOJOTUU HAYYHBIX B3TJISOB, UJICH U
MOAXOJ0B K U3YUEHHIO KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3AlINY;

CTAHOBJICHHE Yy OOYYarOMIMXCsl OOIIe KyJIbTypbl, (PYHKIIMOHAIBHOW TPAaMOTHOCTH, Pa3BUTHE
YMEHUI 00BSCHATH U OIICHUBATh SBICHUS OKPYKAIOIIETO MHUPA KUBOW MPUPOABI HA OCHOBAHWUH 3HAHUI
Y OTIBITA, TTOJTYYCHHBIX TIPU U3YYEHUH OUOJIOTHH;

dbopMupoBaHUe y 00yUYaIOIUXCsl YMEHUN WILTIOCTPUPOBATh 3HAYCHUE OMOIOTHYECKUX 3HAHUU B
MPAKTUYECKOW JIESITEIIbHOCTH YEJIOBEKa, Pa3BUTHU COBPEMEHHBIX MEIMIIMHCKUX TEXHOJOTHH U
arpoOHOTEXHOJIOTHIA;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXXHOCTH TIIO3HAHUS YEJIOBEKOM IKUBOW TPHUPOJIBI,
HE00X0IUMOCTH Oepe’KHOTO OTHOIICHHS K HeH, COONIOACHHS ITHUYECKHX HOPM MPHU MPOBEICHUH
OMOJIOrMYECKHUX UCCIIEI0BAHNM;

OCO3HAHUE IIEHHOCTH OMOJIOTHYECKUX 3HAHUMN JJIsI IOBBIIIICHUST YPOBHS DKOJIOTHYECKON KYJIbTYPHI,
i GopMHUpPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIpUMEHEHNEe MPUOOPETEHHBIX 3HAHUN U YMEHHI B TIOBCEAHEBHOM JKU3HU TSI OIIEHKH TTOCIICICTBHUIA
CBOEH JIeITETbHOCTH 110 OTHOILIEHHIO K OKPY’KaIOIIeH cpesie, COOCTBEHHOMY 3/10POBbI0, 000CHOBaHUE U
coOmroieHne Mep nporIakTHKA 3a0071€BaHUH.

B cucreme cpennero obiero oopazoBanus «buonorusy», nzydaeMmas Ha 6a30BOM YpPOBHE, SIBISICTCS
00s13aTeIPHBIM YY€OHBIM TMPEIMETOM, BXOISIIIMM B COCTaB MpeaMeTHOM obmactu «EcTtecTBeHHO-
Hay4HbIE TPEAMETBI».

Jlist u3ydeHus Ouooruy Ha 6a30BOM yPOBHE CPEJTHEr0 00IIero oopa3oBaHus OTBOIUTCS 68 4acos:
B 10 knmacce — 34 gaca (1 gac B Hezeno), B 11 kmacce — 34 yaca (1 yac B Hezento).



*B conepkannu 0003HAYEHBI YPOKH C UCIIOJIb30BaHUEM 000pyI0BaHUs 1IeHTpa «Touka pocTay

COIEPXAHUE OBYUEHU A

10 KJIACC

Tema 1. buonorus kak Hayka.

buonoruss kak Hayka. CBsi3b OHOJNOTMU C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JIPYTHUMHU
€CTECTBCHHBIMU Haykamu, (uiocoduel, 3TUKOH, OSCTETHKOW U mpaBoM. Pomnb Ouonorum B
(hopMUPOBaHUM COBPEMEHHOI Hay4HOIl KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

Metoapl TMO3HaHUA >KUBOW NPUPOABI* (HAOMIOACHUE, SKCHEPUMEHT, ONHCaHUE, H3MEpEHHE,
KJaccuuKalus, MoJIeIUpOBaHHe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JleMoHcTpauu:

[Toptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbnos, /[x. Yorcon u @. Kpuk. Tabiuisl 1 cXeMsbl:
«MeToabl TO3HAHUS )KUBOU ITPUPOIBI.

Tema 2. JKuBble cucTeMbl U UX OpraHU3alys.

JKussie crcrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHust Ouonoruu. OTInune >KUBbIX CUCTEM OT
HEOPraHUYECKON MPUPO/IBI.

CpoiicTBabuocucreM  u uX pasHooOpazue.  YPOBHH OpraHu3ali OMOCHCTEM:
MOJIEKYJIIPHBII, KJICTOYHBIH, TKAHEBbIM,  OPraHU3MEHHBIH, HOIYJIAIUOHHO-BUI0BOM,
HKOCHUCTEMHBIH (OMOTE0eHOTHYECKHA), OMOC(HEPHBIH.

JleMoHCTparuu:

TaOmuis! 1 cxembl: «OCHOBHBIE IPU3HAKY KU3HWY», «Y POBHU OpraHU3aliU KUBON IIPUPOIBD».

Ob6opynoBanue: moaens Mosiekynsl JJHK.

Tema 3. XuMuueckuii COCTaB U CTPOEHUE KIIETKH.

XUMHUYECKUH  COCTaB KIIETKH. XUMUYECKUE DIIEMEHTBHI: MaKpOdJIEMEHTHI,
MHUKpO3JieMeHThl. Bosia u MUHepanbHbIe BellecTBa™.

@DyHKIUH BOJIBI U MUHEPAJIbHBIX BelIeCTB B KieTke. [logaepxkanue ocMoTryeckoro danaHca.

benku. CoctaB m crpoeHue OelKOB. AMHUHOKHCIOTBI — MOHOMEpHI OenkoB. HezameHmMble u
3aMEHUMbIC AMUHOKHCIOTBL. AMHMHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYpPbl OE€JIKOBOM MOJIEKYJIBI
(nepBrUYHasi, BTOpUYHAs, TPETUYHAs W YETBEPTHUYHAs CTPYKTypa). XUMHUECKHE CBOMICTBa OENKOB.
buonornueckue pyHKINN OEIKOB.

®epMmeHTHl — Ouojoruyeckue Karanuzaropbel®™. CrpoeHue QepMmeHTa: akTHUBHBIA IEHTP,
cyOcTpaTHas crenu(puIHOCTb. Kodepmentsl. Butamunsl.  Otanuns (depMeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBoasl*: MoHocaxapuabl (Tr0K03a, pubo3a M jAe3okcupubo3a), aucaxapuabl (caxaposa,
JIAKTO03a) U MoJIncaxapuibl (Kpaxmai, TIIMKOTeH, LeJIo03a). buonornueckne GyHKIMN YIi€BOIOB.

Jlunuasr®: Tpurauuepuasl, Gochomunuasl, crepousisl. ['mapodunbHO-ruApodhoOHBIE CBOMCTBA.
buonoruueckue ¢ynkunn naunuaoB. CpaBHEHHME YTJIEBOJIOB, OEJIKOB M JIMINAOB KAaK HCTOYHHKOB
SHEPIUN.

Hyxneunoseie xucnotsl:* JIHK um PHK. Hykneotunbl — MOHOMepBhl HYKJIEMHOBBIX KHCIOT.
Crpoenue u pynkuuu JIHK. Ctpoenue u ¢pynkun PHK. Buast PHK. AT®: ctpoenue u pyHkumu.

[{utonorus — Hayka o kierke.* Kinetoynas Teopust — nmpumep B3aUMOAEUCTBUS uael U (HakToB B
Hay4YHOM IMO3HAaHUU. MeTO/IbI U3y4eHUs KIETKH.

Knerka kak mnenoctHas jxuBas cuctema. OOIIMe NPHU3HAKM KJIETOK: 3aMKHYTas HapyxXHas
MeMOpaHa, mosekyinbl JJHK kak renerndeckuii anmapar, cuctema cuHTe3a Oelnka.

Tumbl  KJETOK:  dyKapHOTHUecKas W mpokapuoTuueckas. OcOOEHHOCTH  CTPOCHHUS
npokapuoTuyeckoil kietku.* Kierounas crenka Oaktepuil. CTpoeHHE 3YKapHOTHYECKON KIIETKH™.
OCHOBHbBIE OTJINYHSI PACTUTENILHON, )KUBOTHOM 1 TpHOHON KIeTKH.*

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHas CTEHKAa, TJIMKOKAIUKC, HUX (DYHKIHH.
[Ina3maruueckass memOpana, e€ cBoiictBa u  ¢yHkuumu. I[uTorutasma u  e€ OpraHoMBI.
OnnomemOpannbie opranouasl kietku: OIIC, ammapatr [ombmku, auzocomsbl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKU: MUTOXOHJPHH, IUTacTuAbl. lIpomcxoxneHne MUTOXOHIpUM M IutacTul. Bumbl
mwiactull. HemeMOpaHHbIe opraHOU/Ibl KJIETKU: pUOOCOMBI, KIETOUHBIN LIEHTP, LIEHTPUOIH, PECHUYKH,
KryTUKU. DyHKINN OpraHouA0B KIETKU. BKitoueHus.



Anpo — perymsaTopHbIi LeHTp KieTku. CTpoeHHE sapa: saepHas 000JI0YKa, KapuollazMa,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

Tpancnopr BemecTs B kieTke. JleMoHcTpanuu: *

[Toptpetsi: A. Jleenryk, P. I'yk, T. llIBann, M. lInelinen, P. Bupxos, k. Yorcon, ®. Kpuk, M.
Yunkunc, P. ®panknun, K. M. bap.

JlnarpaMMsl: «Pacnpenenenue XUMHUYECKUX DIIEMEHTOB B HEXUBOU IIPUPOLIECY,
«PacnpeneneHre XUMUYECKUX JIEMEHTOB B )KUBOW IIPUPOJIEN.

Tabmuubl u cxemsl: «Ilepuoanyeckas TabauIa XUMUYECKUX IEMEHTOBY», «CTPOCHUE MOJICKYIIBI
BO/bI», «buocunTes 6enkay, «CtpoeHue Moiekyibl 6enka», «CtpoeHue dpepmenTa», «HykiaenHoBble
kucnotel. JTHK», «Ctpoenue monekynsl AT®», «CTpoeHne s3ykapuoTHUECKON KIIeTKW», «CTpoeHue
AKHUBOTHOU KJIETKN», «CTpOEHHE PACTUTENbHON KIETKH», «CTpoeHHe MPOKAPHUOTHUECKOW KIETKH»,
«CTpoeHue siipa KIETKU», «YTJIeBOJbIY, «JIumuasn.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYyZOBaHUE JUIsl IPOBEAECHUS HAOIIOACHUN, U3MEPEHUH,
HKCHEPUMEHTOB, MUKPOIIPETIAPAThl PACTUTEIBHBIX, dKUBOTHBIX U OAKTEPHAIHHBIX KIETOK.

JlaGopaTopHbIe B MPAKTHYECKHE paOOTHI:*

JlaGopatopnast pabora Ne 1. «/3y4eHne KaTaIUTHYECKON aKTHMBHOCTH (DEPMEHTOB (Ha mpHUMepe
aMMJIa3bl WM KaTanasbl)».

Jlaboparopras padora Ne 2. «3ydeHue CTpOSHUS KIIETOK PAaCTCHUM, JKUBOTHBIX M OaKTEPHH 10T
MHUKPOCKOIIOM Ha FOTOBBIX MUKpOIpenapaTax U UX OMHCaHUEY.

Tema 4. X KuzHenesTenbHOCTb KIETKH.

OOMeH  BelleCTB, Wi MeTadoyn3M. ACCUMUIILMS (TTIaCTUYECKUN 0o0OMeH)

U TUCCUMUIISIINA (PHEPTeTHYECKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca MeTaboIu3Ma.
Posib 3aKOHOB COXpaHEHUs BELECTB U SHEPTUH B IOHUMaHUU MeTaboIu3Ma.

Tumbr oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHBIiA. Poib ¢pepMeHTOB B 00MEHE BEIIECTB U
IIPEBpAILEHNH SHEPIUU B KIIETKE.

®orocunTe3. CBeToBast u TeMHOBas (hasbl porocuHTe3a. Peaknyu GorocuHTe3a. DPPEKTHBHOCTH
¢dorocunTe3a. 3HaueHue POTOCUHTE3A JUIsl )KU3HU Ha 3emiie. BiusHue ycnoBuit cpeabl Ha pOTOCHHTE3S
Y CHIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PaCTeHUH. *

XeMmocuHTe3. XeMOCHUHTEe3Upylolye 0akTepun. 3HaueHHe XeMOCHHTE3a JUIsl )KU3HU Ha 3eMie.

DHepPreTUYecKuiioOMeH B KJIETKE. Pacmienienne BeniecTs, BEIIECJICHHE U
aKKyMYJIMPOBAaHME YHEPTUU B KJIETKe. DTallbl SHepreTuyeckoro oomena. [ miukonus. bpoxenue u ero
BUAbL. KucinopomHoe okuciieHue,  Win KJIETOYHOE JBIXaHHE. OKHCIUTENIBHOE

¢bochopunuposanue. DPHEeKTUBHOCTb FHEPTETUUECKOTO0 OOMEHa.

Peakuuu marpuunoro cunresa. ['enernueckas nndopmanus u JJHK. Peanusauust renernueckoi
uHpopManuu B KieTke. ['eHeTnueckuii koa u ero coiicta. Tpanckpunuus — MatpuuHblii cuaTe3 PHK.
Tpaucnsiius — 6uocunTe3 6enka. Jransl TpaHcasuuu. Koguposanue amuHokucnor. Ponb prubocoMm B
OuocuHTe3e Oenka.

Hexnerounsle ¢Gopmbl xu3Hu — BHUpYchl. Mcropus otkpeitust BupycoB (/. M. MBanoBckwuil).
Oco0eHHOCTH CTPOEHHUSI U )KU3HEHHOT 0 LIMKJIa BUpYcoB. bakreprodaru. bonesnu pacteHuii, 5)kUBOTHBIX
U 4YeJOBeKa, BbI3bIBaeMble BHpycaMu. Bupyc mmmynonedunura yenoseka (BUY) — Bo3Oyaurens
CIIMJda. OOpaTHast TpaHCKpUIIUs, peBepTaza W uHTerpasza. l[IpodunakTuka pacmpocTpaHeHUs
BUPYCHBIX 3a00JICBaHUH.

JleMoHcTparmu:

IToptpetsr: H. K. Konsnios, 1. U. UBanoBckuii, K. A. Tumupsses.

Tabnuup! u CXEMBI: «TunbIMATAHUSY, «MeTtabomu3zm, «MUTOXOHIPHS»,
«QHepreTuueckuii oOMeH», «Xjopormnacty, «Porocunres», «Ctpoenune JIHK», «Ctpoenue u
(G YHKIIMOHUPOBAHUE TEHA, «Cunte3  Oenka»,  «l'eHeTwmdeckwii  Kom», «Bupyco»,

«bakrepuogarn», «Crpoenue u xu3HeHHbIH 1Mk Bupyca CIIM/la, 6axtepuodara», «Pemmukarus
JIHK».

O6opynoBanue: moaenu-anumkanuu «Y npoenne [JHK u tpanckpurnmmsy, «buocunTtes Oenkay,
«CtpoeHue KieTku», Mojens ctpykTypsl JTHK.

Tema 5. PazmMHOXeHNE U MHIUBHUIyaIbHOE Pa3BUTHE OPTaHU3MOB.



KiteTouHbIl UK, WK KU3HEHHBIN UK KiIeTKu. MaTepdaza u mutos. [Iporeccel, nporekarommue
B uHTep(daze. Perummkanus — peakuust marpuanoro cunte3a JIHK. Ctpoenne xpomocoM. XpoMOCOMHBIH
Habop — Kkapuotun. JIUIUIOMAHBIA ¥ TalUIOWAHBIA  XPOMOCOMHBIE HAOOphl. XpOMaTHBI.
Huronornyeckre OCHOBBI Pa3MHOKEHHUS U UHJIMBUIYATIBHOTO Pa3BUTHSI OPTaHU3MOB.

Henenue knetku — muto3. Craguu mutosa. [Iporeccsl, mporcxoasiiye Ha pa3HbIX CTaIUAX MUTO3A.
buosnornueckuii CMbICI MUTO3A.

[IporpamMmmupyemas rudesb KIeTKH — aronTo3.

@DopMBI  Pa3MHOKEHUSI OPTaHU3MOB: OECIoIoe u I10JIOBOE. Bunasr 6ecnionoro
pPa3MHOXKEHHUS: [IeIeHHe HaJBOE, MOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIHOpPOOOpa3oBaHUE,
BETre€TaTUBHOE pa3MHOXeHUE. VCKycCTBEHHOE KIOHMPOBAHME OPTraHU3MOB, €ro 3HAYCHHUE s
CEJIEKLIH.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIMYHUS OT OECIIONOrO.

Meiio3. Craauu meio3sa. [Iponecchl, mpoucxoasiiye Ha cTaausiax Meiosa. [loBenenre XxpoMocom B
Mmeno3se. Kpoccunrosep. bruonornueckuii CMbICI M 3Ha4YEHUE MENH03a.

['amerorenes — mpouecc 0Opa3oBaHMs MOJIOBBIX KJIETOK Yy HUBOTHBIX. [loyoBbie >kemne3bl:
CeMEHHUKH H suuHUKU. OOpa3oBaHME W PA3BUTHE IIOJIOBBIX KJIETOK — TameT (CrepMaTo30u,
SHIIEKJIeTKAa) — criepMaToreHe3 U oBorenes. OCoOEHHOCTH CTPOCHMS SAULEKIETOK U CIIEPMAaTO30HIOB.
OnnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BuTHE (OHTOTE€HE3). DMOpPHOHAIbHOE pa3BUTHE (SMOpUOTEHe3). DTaribl
SMOPHUOHAIILHOTO PAa3BUTHS Y IMO3BOHOYHBIX JXHBOTHBIX: IPOOJIEHWE, TacTPYISAIHUs, OPTaHOTCHE3.
[ToctomMOpuoHanbHOE pa3BuUTHE. THUMBI MOCTIMOPUOHANBHOTO Pa3BUTHUSA: MPSAMOE, HEMPSMOE
(mmamHOYHOE). BriumsHWE cpensl HA pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC BBI3BIBATH
BpPOX/IEHHBIE YPOJCTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOIO pPACTEHUS: CTPOEHUE CEMEHH, CTaJauu
pa3BUTHUA.

JleMoHcTpauu:
Tabmuubl n cxembl: «POpMBI pPa3MHOKEHHUsSI OpPraHU3MOBY», «/[BOIHOE OIUIOOTBOpEHUE Y
LBETKOBBIX PAacCTCHUIN», «BereraruBHoe pPa3MHOXKEHHE pacTeHui», «/lenenue KIJIETKU

Oaktepuit», «CTpoeHHE TIONOBBIX KIETOK», «CTpoeHHE XpOMOCOMBD», «KIIETOUHBIN LUK,
«Permukanus JIHK», «Mwurtosy», «Meno3», «lIpsmoe u Hemnpsmoe pasButue», «l'amerorenes y
MJIEKOIUTAIOIINX U YesloBeKay, «OCHOBHBIE CTAJIMA OHTOTECHE3a.

O6opynoBaHue:  MHKPOCKOM, MHUKporpenaparbl  «CrepmMaTo30uabl  MIIEKOMUTAIOIIET0Y,
«Siueknerka miekonuraromero», «KapumokuHes B KJIETKAaX KOpeHIKa JIyKa», MarHUTHas MOJENb-
anmuukanus «Jlenenne kinetkny», moaens JJHK, monens Meradaznoit XpoMoCOMEI.

Tewma 6. HacnencTBeHHOCTh ¥ MU3BMEHYMBOCTH OPTaHHU3MOB.

[Ipeamer u 3amaun renetuxu. Mctopus pa3Butust reHeTUKU. Posib muTonorun u SMOpHOJIOTHH B
CTaHOBJICHUH T€HEeTUKU. BKiaa poccHiCKUX U 3apyOexHBIX yUEHBIX B pa3BUTHE T€HETHKU. MeTombl
TEHETUKH (TUOPUAOJOTUYECKUM, ITUTOTEHETUYECKUM, MOJIEKYIsIpHO-TeHeThuYecKuii). OCHOBHBIC
T€HETUYEeCKUE MOHATHUS. | 'eHeThuuecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpellrBaHUM.

3aKOHOMEPHOCTH HacJIeAOBaHUANPU3HAKOB, YCTAHOBJICHHBIE I. Mennenem.
MonoruOpuaHOe CKpelMBaHue. 3aKOH e€AMHO0-00pa3usi THOPUIOB TMepBOro mokojeHus. [IpaBuio
JOMUHUPOBaHMS. 3aKOH pacUIEIUIeHUs] MpU3HaKoB. ['unore3a unuctoThl ramet. [lonHoe u HemonHoe
JIOMHUHHUPOBAHHE.

JurubpumHoe  ckpeliuBaHue.3aKOH HE3aBUCHUMOTOHACIIEAOBAHUSAPHU3HAKOB.
[uTtoreHeTM4YECKHE OCHOBBI JUTHUOPUAHOTO CKPEIIMBAHHSA. AHAIM3UPYIONMIEE CKPEIIMBAHHE.
Hcnonb30BaHre aHAIM3UPYIOMIETO CKPEIIMBAHUS JIJIS ONIPEIeTICHISI TE€HOTUIIA OCOOH.

CueruieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cCrenjaeHHOMY HacIeIOBaHHUIO
reHoB. Hapyienue ciienyienus TeHoB B pe3yJibTaTe KPOCCUHTOBEpa.

XpoMOoCcOMHast TEOpUsI HaCIEACTBEHHOCTH. | eHeTHIeCKre KapThl. *

I'enetnka mnosa. XpoOMOCOMHOE OmpeleiaeHue Moja. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI.
I'omorameTHbIe U reTeporaMeTHbie opranu3Mel. HacrejoBanue npu3HakoB, CLHEIUIEHHBIX € TIOJIOM.



N3meHunBOCTh. BHbl M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HacieacTBeHHas. Ponbp cpeasl B
HEHACJICICTBCHHONH  W3MEHYMBOCTH.  XapaKTepUCTUKAa  MOAU(DUKAIMOHHOW  HM3MEHYHBOCTH.
Bapuannonnslii psng u BapuauvoHHas Kpuas. Hopma peaknuu npusHaka. KonudecTBeHHblE U
KaueCTBEHHBIC IPU3HAKU U X HOopMa peakinuu. CBOHCTBAa MOAN(PUKANMOHHON U3MEHINBOCTH.

HacnencreenHasi, iiiv reHOTHITMYECKAs, K3MEHYUBOCTh. KOMOMHATHBHAS M3MEHUYUBOCTH. Melo3 u
MOJIOBOM TMPOIIECC — OCHOBa KOMOMHATHMBHOM W3MEHUYMBOCTU. MyTallMOHHAsT W3MEHYHUBOCTb.
Knaccudukanus wmyranuii: reHHble, XPOMOCOMHBIE, T'€HOMHBIE. YacToTa M NOpUYUHBI MYTaIUi.
Myrarennsie (hakTopbl. 3aKOH TOMOJIOTUYECKHX DSJIOB B HAClIE€ACTBEHHOW u3meHunmBoctd H. U.
Baswuiiona.

BnesnepHas HacneACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenoBeka. Kapuotun uenoBeka. (OCHOBHBIE METOAbl TE€HETUKH  4YEJIOBEKa:
rCHEAIOrMYECKHM, OJIM3HELIOBBIM, I[MTONCHCTUYECKUM, OMOXHMUYCCKUM, MOJIEKYJIAPHO-
reHetnyeckuidi.  COBpEMEHHOE  ONpeAeNieHMe TE€HOTHUNA:  IOJIHOTEHOMHOE  CEKBEHUPOBAHUE,
TCeHOTUITUPOBaHUE, B TOM uncie ¢ nmomoiisto [1I[P-ananmu3a. HacnenacrBenHble 3a001eBaHus YeIOBEKA:

reHHple  0oje3Hu, 00Je3HH ¢ HACJIEICTBEHHOU IPEIPACIIONOKEHHOCTHIO,
XpoMocoMmHbIe Oosie3Hu. ComaTuyecKue U TeHepaTuBHbIC MyTalluu. CTBOJIOBBIE KIETKU. [IpuHIIMIIBI
3J10pOBOT0 00pa3a >KU3HU, TUarHOCTUKU, MPOPHUIAKTUKH U JIEYCHUsI TeHeTHYecKuX O0ose3neil. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHNE. 3HAUCHUE METUIIMHCKON T€HETUKH B TIPEIOTBPAILICHUH U JICUCHUHU
TeHETUYECKUX 3a00JIeBaHUIl YeIOBEKa.

JleMoHcTpamu:

[Toptpetsr: I'. Mennens, T. Mopras, I'. ne @pu3, C. C. YerBepukos, H. B. Tumodees-Peconckui,
H. U. BaBuios.

Tabmuiel u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €T0 [IUTOTEHETHYECKass OCHOBAY, «3aKOH
paciierieHHsl W €ro IUTOTEHETHYeCKas OCHOBa», «3aKOH YHCTOTHI TaMmeTy», «/lurubpumHoe
cKkpemuBaHue»,  «llutomoruueckue - OCHOBBI  JAUTHOPUIHOTO  CKpelIUBaHUs»,  «Meho3y,
«B3auMoelicTBrUE ANJIEIbHBIX T€HOB», «l €HeTHYeCKrne KapThl PAaCTEHU, KUBOTHBIX W YEJIOBEKAY,
«I'eneTuka noisa», «3aKOHOMEPHOCTH HACJIEAOBAHMS, CHEIVIEHHOTO C MOJIoM», «KapuoTumsl yenoBeka
U KHBOTHBIX»,«BUIBIM3MEHUNBOCTHY, «Moau(pUKAIMOHHAS W3MEHYUBOCTHY, «HacnemoBanue
pesyc-akTopay, «['eHeTHKa rpymm KpoBu», «MyTallMoOHHAs U3MEHYHBOCTHY.

OOGopynoBanue:  Mojenu-ammMkanuu — «MoHoruOpumHoe — ckpemuBanuey,  «HemomHoe
JOMUHUpOBaHUE», «JlurubpuaHoe ckpemuBanue», «llepekpéct XpoMocoMm», MHKPOCKON U
Mukpomnpenapar* «/Ipozoduna» (Hopma, MyTanuu Gpopmsl KpbUIbEB U OKpacku Tesa), repoapuii «I opox
IIOCEBHOM.

JlaGopaTopHble U IpaKTUYECKUE pabOThI:*

Jlaboparopunas pabora Ne 3. «M3yueHue MOAMPHUKAIMOHHON H3MEHUMBOCTH, MOCTPOCHHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

[TpakTiueckas pabota Ne 4. «CocTaBieHre U aHAJIU3 POJIOCIOBHBIX uenoBekay. Tema 7. Cenexuus
opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

CenekIus Kak HayKa 1 TIpoliecc. 3aposkIeHNUE CENeKIIMU U qoMecTrkanus. Yaenune H. . BaBuiioa
O IIEHTpaxX MPOUCXOXKICHHUSI M MHOro0Opazusi KydbTypHBIX pacTeHud. LIeHTpbl TpouCXOkIeHUs
JIOMaIIHUX )KUBOTHBIX. COpT, MOPO/IA, IITAMM.

CoBpeMeHHbBIE METO/IbI CENEeKITNU. MaccoBbI U MHAUBUAYATBHBIA OTOOPHI B CEIEKIIUU PACTCHUN
1 xKUBOTHBIX. OTIeHKa dKCTepbepa. ban3kopoaCTBEHHOE CKpeluBaHuEe — HHOPUAUHT. YucTas JTHHMS.
CKpeluBaHUEYHCThIX nuauil.l'eTeposuc, wnu THOpUAHAs  cuia. Heponcrsennoe
ckpenuBanue — ayropuaunr. OtnanéHHas rudpuanszanus u e€ ycrnexu. VICKycCTBeHHBI MyTareHes u
MOJyYECHHUE TOJUIIIIONIOB. JJOCTHKEHUS CEEKIMU PACTEHHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buortexHosmoruss Kak oOTpacib MPOU3BOJACTBA. [€HHas WHXKEHEpHUs. OTamnbl CO3JaHUS
pexombunantHoit JIHK u TpancreHHbIX opranu3MoB. Kiierounas mHxeHepus. KiieTouHble KynbTyphl.
MUuKpOKIIOHATBHOE Pa3MHOXEHUE pacTeHuM. KnonnpoBanue BBICOKOTIPOTYKTHBHBIX
CENIbCKOXO03SUCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHe U dTUYeckue mpobiaembl. MO — reneTudecku
MOANGUIIUPOBAHHBIE OPTAHU3MBI.

JleMoHcTparmu:



[Toptpetsr: H. U. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, M. ®@. lBaHoB.

Tabmuiel U cxembl: kapTa «l{eHTpBI MPOUCXOKACHHSI U MHOTOOOPA3usl KyJbTYPHBIX PACTCHHIIY,
«[Topoasl ToMamIHUX >KUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas TUOpuIu3aiusy,
«Pabotel akagemuka M. ®@. MBanoBay, «llomumaonaus», «O0beKTEI OMOTEXHONIOTHWY, «KIleToUHbIE
KYJIbTYpPbI U KJIOHUpOBaHUEY, «KOHCTpyHpoBaHHe U MEPEHOC T€HOB, XPOMOCOM.

Ob6opynoBaHue: MYyJSDKU IJI0JJOB M KOPHEIUIOAOB TUKUX (HOPM U KYJIBTYPHBIX COPTOB pacTEeHUH,
repOapuii «CenbCKOX03HCTBEHHBIC PACTCHUS.

JIaGopaTopHbIe U IPAKTHYECKUE PaOOTHI:

Okckypeusi «OCHOBHBIE METOJbl U JIOCTHXKEHUS CEeJIEeKIMM pPACTeHUH U KHUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIM YYacTOK, B TEIUIMYHOE
XO3SIUCTBO)».

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA IIPOITPAMMBI 110 BHUOJIOI'MHW HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHNMA

Cormacao ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUS K PE3YJIbTaTaM OCBOCHHS O0YJArOIIIMMUCS
MIPOrpaMM CPETHETO OOIIEeT0 00pa30BaHUs: TUNIHOCTHBIM, METAIIPSIMETHBIM U MTPEIMETHBIM.

JIMHHOCTHBIE PE3VYJIbTATEI

B cTpykType TMYHOCTHBIX pe3yiIbTaTOB OCBOEHUS MpenmMera «bruosorusy BeIIEIEHBI CICAYIOIMNE
COCTABJISIFOLIHE: OCO3HAaHHE  O0yYaroIIMMHCA POCCUICKOM Tpa)¥AaHCKOH HMIEHTUYHOCTH
— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEJILHOCTH M CaMOOIPEICICHUIO, HAIMYUE MOTHBALUU K
oOyueHuto OWOJIOTHH, LEJCHAINIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHI JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W MCTOPUYECCKUX TPAJAUIUN Pa3BUTHS OMOJOTUYECKOTO 3HAHHSI, TOTOBHOCTh H
CIOCOOHOCTH 00YYaIOMINXCS PYKOBOJICTBOBATHCS B CBOCH JIESATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU

YCTaHOBKAMH, MIPUCYIIUMH CHUCTEME OUOJIOrMYECKOro 00pa3oBaHusl, HATUYHE SKOJIOTHUYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH 1I€JIU U CTPOUTD KU3HEHHBIC TIJIaHbI.

JlngHOCTHBIE pe3yNabTaThl OCBOEHUA TpeaMeTa «bronorus» nocTuraroTcs B €JUHCTBE yU4eOHOU U
BOCIIUTATEIBHOM  JIEATEIbHOCTA B COOTBETCTBUM  C  TPAJUUUMOHHBIMM  POCCHICKHMHU
COIIMOKYJbTYPHBIMUA, HCTOPUYECKUMHU U JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, TPUHATHIMU B
oOmiecTBe TMpaBWJIaMU M HOPMaMH TMOBEACHHS U CIIOCOOCTBYIOT IIpolleccaM CaMOTO3HAHMS,
CaMOBOCTIUTAHUS M CAMOPA3BUTHUSI, Pa3BUTHS BHYTPEHHEH MO3UIIUN JIMYHOCTH, TATPUOTU3MA, YBAKEHUS
K 3aKOHY W TPaBOMOPSIKY, YEJIOBEKY Tpyda M CTaplieMy MOKOJEHHIO, B3aMMHOIO YBa)KE€HUS,

OepeKHOTO OTHOIIIEHUS ~ KYJAbTYPHOMY  HACJIE€IUI0 | TpaAUITUSIM
MHOTOHallMOHAJIBHOTO Hapoa Poccuiickont denepannu, NpUPOAE U OKPYKAIOLIEN CpeLie.

JlugHOCTHBIE pE3yNbTaThl OCBOEHUS Y4eOHOro mpenmera «bHONOTHsS» MOKHBI OTpa)xaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXcs PYKOBOJACTBOBAThCS C(POPMHUPOBAHHOW BHYTpEHHEH
MO3UIIMEN TUYHOCTH, CUCTEMOM [IEHHOCTHBIX OPUEHTAIIN, TO3WTHUBHBIX BHYTPEHHUX
yOeXIIeHUH,  COOTBETCTBYIONIMX  TPAAWIMOHHBIM  IICHHOCTSM  POCCHIICKOTO  OOIIECTBa,
pacHIMpeHre >XU3HEHHOTO OIbITa U OMbITa JACATEIHLHOCTH B TPOIIECCE pEATM3alMd OCHOBHBIX
HaIpaBJIEHU BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM UHCJIE B YaCTH:

1) rpask1aHCKOTO BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh TPKIAHCKOU TO3HUITHH oOyuJatomerocs KaK  aKTUBHOTO

¥ OTBETCTBEHHOTO YJEHA POCCUHCKOTO OOIIeCcTBa;

OCO3HaHUE CBOMX KOHCTHTYIITMOHHBIX MPaB U 00s13aHHOCTEH, YBOKCHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIeATETHLHOCTH MIPU CO3/IaHUU YUEOHBIX TIPOEKTOB, PELICHUH
y4eOHBIX W TTO3HABATEIIbHBIX 337124, BBITIOJIHEHUH OMOJIOTUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpeNeNsaTh COOCTBEHHYIO MO3HUIIMIO 1O OTHOIIEHHUIO K SBICHHUSIM COBPEMEHHOMN
’)KU3HU U OOBICHSTE €€;

YMEHHE YyUYUThIBaThb B CBOMX JCUCTBUSIX  HEOOXOIMMOCTH KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIIOZICH C pa3HBIMU YOEXKIACHUSMHU, KYIbTYPHBIMH IIEHHOCTSIMH W COIIMATIBHBIM
MOJIOKEHHUEM;



TOTOBHOCTb K COTPYIHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMIOJHEHUS yUEOHBIX, TO3HABATEIbHBIX
U HCCIIEIOBATENbCKUX 33/1a4, YBAKUTEIBHOTO OTHOIICHHSI K MHEHHUIO OMMOHEHTOB MPH OOCYXICHUU
CIIOPHBIX BOIIPOCOB OMOJOTMYECKOT0 COJIEPKAHUS;

TOTOBHOCTh K T'YyMaHUTapHON M BOJIOHTEPCKOM NEATENbHOCTH; 2) MaTPUOTUYECKOTO BOCITUTAHHUS:

c(hOPMHUPOBAHHOCTH POCCUICKO I'pax1aHCKON UICHTUYHOCTH, MATPUOTU3MA, YBAKECHHS K CBOEMY
HApOAy, YyBCTBA OTBETCTBEHHOCTH Iiepe] PoauHOM, ropnocTu 3a CBOM Kpal, cBOr0 PoauHy, CBOM SI3bIK
U KYJIbTYpY, IPOILIOE U HACTOSAIIEE MHOIOHALIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACIIEIUIO u MaMSITHUKaM
MIPUPOJIbI, TOCTHKEHUSAM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPYAIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJl POCCUUCKHX YYEHBIX B CTAHOBJIEHHUE M Pa3BUTHE OMOJIOTHUH,
MMOHMMAaHUS 3HaYeHHUs] OMOJIOTUU B MMO3HAHUU 3aKOHOB MPHUPOJBI, B KU3HU YEJIOBEKA U COBPEMEHHOIO
o0111eCTBa;

uzeiHas yoe:xx1IEHHOCTh, TOTOBHOCTD K CIIY>)KeHHIO U 3aiuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €T0
cyas0y;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHMS:

OCO3HAHUE JTyXOBHBIX LEHHOCTEMN POCCUICKOTO Hapoaa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS;

CIOCOOHOCThH OIICHUBATh CUTYAIMI0 W NPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACH HA
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POAUTEISIM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MPUHATUSA LUEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU € TpaauUUsIMU HapoaoB Poccun;

4) 3CTETHYECKOTO BOCITUTAHHS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOLICHHIA;

MMOHUMAaHKE YMOIIMOHAILHOTO BO3/IEUCTBHS JKUBOU MTPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)XEHHUIO B Pa3HbIX BHUJIaX HCKYCCTBA, CTPEMJICHHUE IMPOSIBIATh KayecTBa
TBOPUYECKOMN JTMYHOCTH;

5) puszuyeckoro BocmuTaHus, (HOPMHUPOBAHHS KYJIbTYpPbI 310pOBbS u
SMOILIMOHAIBHOTO OJIarONOTyYus:

MOHMMAaHWE M peanu3alus 370poBoro u Oe3omacHoro oOpas3a >KM3HHU (340pPOBOE MHTaHUE,
COOJII0JICHUE TUTMEHUYECKUX TPaBWJI W HOPM, COATaHCUPOBAHHBIA PEKUM 3aHITHH W OTIbIXA,
perynspHas (u3nUecKkass akTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMMAaHNEe IIEHHOCTH TPaBUJI MHIWBUIYaTbHOTO W KOJIJIEKTUBHOTO OE30IMaCHOTO MOBEACHHS B
CUTYAIHIX, YTPOXKAIOIINX 30POBBIO U KU3HH JIIOJICH;

OCO3HaHHUE MOCEICTBUI U HEPUSATHUS BPEAHBIX TPUBBIYEK (YIIOTPEOICHUS AIKOTOJIsl, HAPKOTHKOB,
KypeHus);

6) Tpy10BOTO BOCIIUTAHHS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE [EHHOCTH MacTepCTBa, TPYAOI00ue;

TOTOBHOCTh K AKTHBHOW JEATETHHOCTH TEXHOJOTHYECKON M COIMAIbHOW HAaNpaBlIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBAT, MJIaHUPOBATh U CaMOCTOSITEIIbHO BBIMIOJIHATh  TaKyro
JESITeNTIbHOCTb;

UHTEpEC K pa3InyHbiM cdepaM MpohecCHOHATLHOW JIEATENILHOCTH, YMEHHE COBEpINAaTh
OCO3HAHHBIN BRIOOp OymyIiei mpodeccun U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHHIO HA MIPOTSKEHUH BCEH KHU3HH;

7) 9KOJOTHYECKOTO BOCITMTAHHS:

HKOJIOTMUYECKH TEIecCO000pa3HOe OTHOIICHHE K MIPUPO/IC KaK HCTOYHUKY )KH3HU Ha 3eMiie, OCHOBE
€€ CyIlIeCTBOBaHMS,

MOBBIIICHUE YPOBHS DKOJIOTHIECKON KYJIbTYPhI: MPUOOPETEHNE ONBITA INTAHUPOBAHUS TTOCTYITKOB
Y OIIEHKH UX BO3MOXHBIX TTOCJICICTBUM JIJIST OKPYXKAIOIIEH CPEJIbl;



OCO3HaHUE II00aTBFHOTO XapaKTepa SKOJIOTHIYECKUX MPOOJIeM U MyTeH UX PelIeHUs; CHOCOOHOCTh
MCIOJIb30BATh MPUOOpETaeMble MPH U3YUYEHUH OMOJIOTMH 3HAHUS U YMEHUS

IpU PELIEHUH MPOoOJeM, CBSI3aHHBIX C PALMOHAIBHBIM MPHPOAOINOIB30BaHUEM (COOII0JCHHE
MIPaBUJI TIOBEJCHHUS B MPUPOE, HANPABICHHBIX HA COXPAHEHHE PAaBHOBECHS B DKOCHUCTEMAaX, OXpaHy
BHJIOB, DKOCHCTEM, Orocdepshl);

AKTUBHOE HEMpUATHE ACUCTBUN, MPUHOCALIMX BpPEN OKPYKAIOLIEH MPHUPOAHON cpele, yMEHHE
MIPOTrHO3UPOBATh HEOIATOMPUITHBIE IKOJIOTUYECKUE MOCIEACTBHS MPEINPUHUMAEMbIX JEHCTBUN U
NpeJOTBpAaIIaTh UX;

HAJIMYUE Pa3BUTOTO SKOJIOTUYECKOTO MBIIIUIEHUS, SKOJIOTHUYECKON KYIbTYpPbI, ONbITA ACSITEIbHOCTH
9KOJIOTMYECKOM HAIpaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATbCSI UMH B
M03HABATEIbHON, KOMMYHUKATUBHOMN U COIIMANIHOM MPAKTHUKE, TOTOBHOCTH K YYACTHIO B IPAKTUYECKOM
JeSITeTbHOCTH YKOJIOTHYECKOW HAPaBICHHOCTH;

8) IEHHOCTH HAyYHOTO TIO3HAHUSL:

c(OpPMUPOBAHHOCTD MHUPOBO33pEHUS, COOTBETCTBYIOILIETO  COBPEMEHHOMY

YPOBHIO Pa3BUTUSl  HAYKU U 00I11eCTBEHHOMN OPakTUKU,  OCHOBAHHOIO Ha
Majore  KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M UUTATEIBCKON KYJIBTYpPHI Kak CPEACTBA B3aUMOICUCTBUS MEXKIY
JIOABMH U TIO3HAHUS MUPA;

NMOHMMaHHUE CHelU(pUKH OUONOTMM KaK HayKd, OCO3HaHUs e€ poiad B (HOPMHUPOBAHHH
PaMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3AaHUH IEJIOCTHOTO TPEACTABICHUS 00 OKPYKAIOIIEeM

MUpE KaK O €JMHCTBE MIPUPO/IBI, YEIIOBEKA U 0OIIECTBA, B IO3HAHUY MTPHPOTHBIX 3aKOHOMEPHOCTEH
Y pelIeHUH MPO0JIeM COXpPaHEHUS IPUPOJTHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUMMOCTU OWOJIOTUHU JUIsI COBPEMEHHOW IMBHIM3ALNU: 00eCTIeYeHUs] HOBOTO
YPOBHSI pa3BUTUS MEAMIMHBI, CO3/IaHUE TIEPCIEKTHBHBIX OHOTEXHOJOTHH, CIIOCOOHBIX pemarhb
pecypcHbIe IPOOIeMbl Pa3BUTHS YEIIOBEUECTBA, IOMCKA IMyTeH BHIX0a U3 TTI00ATbHBIX KOJIOTHYECKUX
npobieM u obecredeHusl Mepexoia K YCTOHYMBOMY Pa3BUTHIO, PAMOHAIHLHOMY HCIOJIH30BAHUIO
MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJyYEHHH OHOJOTHMYECKHMX 3HAHWN B LENAX MOBBIIEHUS OO0IIei
KYJIBTYpBbl, €CTECTBEHHO-HayYHOU I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAIBHOW IPaMOTHOCTH
oOy4Jaroruxcsi, GopMUPYEMO NMPU U3YIECHUU OMOJIOTUH;

NOHMMaHME CYIIHOCTH METOJIOB IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH
WCTIOJB30BATh TIONyYaeMble 3HAHHS Ui aHadn3a W OOBSICHEHWS SBICHUN OKPY)KAIOLIETO MUpa U
MPOUCXOJAIIMX B HEM M3MEHEHMH, yMEHHE JielaTh 00OCHOBAHHBIE 3aKJIIOYEHUSI HA OCHOBE Hay4HBIX
(aKTOB M MMEIOIIUXCS TAHHBIX C IEIBI0 TIOJTYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOATENBHO HCIOJb30BATh OMOJOTMUECKUE 3HAHUS Ul peIIeHUs MpodiieM B
peabHBIX KU3HEHHBIX CHTYaIUsX;

OCO3HaHME LIEHHOCTH HAy4YHOH JEATeNbHOCTH, TOTOBHOCTb OCYIIECTBISATh MPOEKTHYIO U
MCCIIEIOBATENBCKYIO JETETLHOCTh HHNBHUIYaTbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HaHUI 110 OMOJIOTMH B COOTBETCTBHHM C )KU3HEHHBIMU OTPEOHOCTSIMH.

METAIIPEJIMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIE Pe3yIbTaThl OCBOCHUS yueOHOTro nmpeamera «bronorus» BKI0Yal0T: 3HaUMMbIe
11t GOPMHUPOBAHUS MHUPOBO33PEHHS 00yJarOIIHXCSI MEKIUCIUTUTTHAPHBIC
(MexnpeaMeTHbIE) OOIIEHAayYHbIE MOHATHS, OTPaXKarollue LEJIOCTHOCTh HAYYHOH KapTHHBI MUpa U
cnienn UKy METOIOB TIO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPT U, SIBJICHNE,
IpoIlecCC, CHCTeMa, Hay4HbIi (aKT, NPUHLIMI, THUIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
HCCIIeIoBaHNe, HAOI0CHNE, U3MEPEHHE, SKCIIEPUMEHT | IPYTHX ), YHUBEpCATbHBIC YIeOHbBIE TEHCTBUS
(mo3HaBaTenbHbIE,  KOMMYHHMKATHUBHbBIE,  pETyJISITUBHBIE),  oOecneuuBarome  (GOpMUPOBAHUE
(YHKIMOHAILHOW  TPaMOTHOCTM M COLMAIBbHOM KOMIIETEHIIMM  OOydYarolumxcsi, CrHocoOHOCTh
00y4JaroIMXCs UCTIOJIb30BATh OCBOEHHBIE MEXTUCIUITIIMHAPHBIE, MUPOBO33pEHUECKUE
3HaHUS M YHUBEPCAJIbHBIC YICOHBIE IEHCTBHS B TIO3HABATEIILHON U COITUAIBHON TIPAKTHKE.
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MetanpeameTHble pe3ynbTaThl OCBOSHHS MPOTpaMMbl CpPEIHEro OOIIero 0O0pa3oBaHUs JOJKHBI
OTpaXkaTh:

OBgiajicHre YHUBEPCATbHBIMHU yUCOHBIMH MTO3HABATEILHBIMU JACHCTBUSAMHE: 1) 6a30BbIC TOTHYECKUE
JIEACTBUS:

CaMOCTOSTENILHO (POPMYIIMPOBATh U aKTyaTH3UPOBATh MIPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

WCIOJb30BaTh TMPH OCBOCHHM 3HAHWHA NMPUEMBI JIOTHYECKOTO MBINUICHUS (aHalu3a, CUHTE3a,
CpaBHEHUS, KIacCU(PUKAINH, 0000IICHHS ), PACKPBIBATH CMBICII OMOJIOTHYECKUX MOHATHH (BBIICTATH HX
XapaKTepHbIE IPU3HAKH, YCTAHABIIUBATH CBS3H C JPYTUMH MTOHATHIMN);

OTIpEeeNIATh LEIH AEATEIbHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUHU UX JOCTUKEHUS, COOTHOCHUTD
Pe3yabTATHI AESITEIBHOCTH C TIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS JUIsl 00bACHEHUs (AaKTOB U SIBICHUN >KMBOW MPUPOJIBI;

CTPOUTH JIOTHYECKHE DPACCYXKACHUS (MHAYKTHUBHBIC, ACIyKTHBHBIC, 10 aHAJIOTWH), BBISBIATH
3aKOHOMEPHOCTH W TPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATH BHIBOJIBI U
3aKJIIOYEHUS;

IPUMEHSTh CXEMHO-MOJICJIbHBIE CpeJICTBAa JJsi TPEACTAaBICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOWICHWHA B H3YYaeMbIX OHOJOTMYECKHMX OOBEKTaX, a TaKKe MPOTHBOPEUYH pa3HOTO pOAa,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IJIAH PEIICHHs] MPOOJIEMBI ¢ y4YETOM aHalIM3a MMEIOLIMXCS MaTepHaJbHBIX U
HeMaTepUaIbHBIX PECypCOB;

BHOCUTBH KOPPEKTHUBBI B JESTEIHHOCTD, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OLICHUBATh
PHUCKU MOCTEACTBHI NESTEIbHOCTH;

KOOPJAMHHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX pPEaJbHOr0, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaThb KpEAaTUBHOE MBIIUJICHUE MPU pPEIICHWH >KU3HEHHBIX IMpobieM. 2) 0a30Bble
HCCIIeIOBATEeNbCKUE JCHCTBHUS:

BJIAJICTh HAaBBIKAMH YYEOHO-HCCIENOBATEIbCKOH M TMPOEKTHOW JEesTETHbHOCTH, HaBBIKAMU
paszpeleHus mpodIeM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METOOB PELICHUS
MPAKTUYECKHX 33/1a4, TPUMEHEHHIO PA3INYHBIX METO/IOB IIO3HAHMS,

UCMOJIb30BaTh PA3JIMUHblE BHJIbl JEATEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIpETAINH, TPeoOpa30BaHUIO M MPUMEHEHUIO B yUEOHBIX CHTYAllUsAX, B TOM YHUCIIE TIPU CO3/IaHUH
Yy4EOHBIX M COLIMATIBbHBIX IPOEKTOB;

dopMHpOBaTE HAy4YHBIA THI MBIIUICHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHEH, KIFOUYEBBIMU
MOHATHSIMHU U METOJIaMU;

CTaBHUTH U (POPMYyIHPOBATH COOCTBEHHBIE 33]]a4i B 00Pa30BaATEIBHON JESITETPHOCTH U JKU3HEHHBIX
CUTYyaIIUAX;

BBISIBIISITH TTPHYMHHO-CJIC/ICTBEHHBIE CBSI3W W aKTyalM3UpPOBaTh 3ajady, BBIABHTATh THUIOTE3Y €&
pelleHrs, HAaXOIUTh apryMEHTHI Ul JT0Ka3aTeIbCTBa CBOUX YTBEPXKIEHUH, 3aaBaTh MapaMeTphl U
KPUTEPHUH PEIICHHUS;

aHAJTM3UPOBATh IMOJyYCHHBIE B XOJE PEIICHHS 33Ja4ll Pe3yJbTaThl, KPUTUYECKH OIIEHUBATh WX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CHTYAIIHsIM, OIIEHUBATh TIPUOOPETEHHBIH OTIBIT;

OCYILECTBIISATh  II€JICHANIPABICHHBI TOUCK TIepeHoca CpelICcTB M CIIOCOOOB JEHCTBHUS B
poeCCHOHATBHYIO CPEy;

yMETh  IEPEHOCUTh 3HAHUSB MO3HABATENbHYI0 U MPAKTUYECKYIO

00J1acTH )KU3HEACATEILHOCTH,

YMETh UHTETPUPOBAThH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTATh HOBBIC UCH, IPEIJIaraTh OPUTHHAIBHBIE MTOIXObI M PEIICHHS, CTABUTH TIPOOIEMBI U
3aJ]auu, JOMYyCKAloIKe albTepHATUBHBIEC PELICHHUS.

3) pabota ¢ uH(OpMaIUCii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX HHPOpMAIUH (TEKCTe y4eOHOro nocoOus, HayqHo-
MOTYJISIPHOM JTUTEpaType, OMOJIOTHYECKUX CIIOBAPSX M CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX,
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B MHTepHeTe), aHanu3upoBaTh MHPOPMAIIUIO Pa3IMYHBIX BUIOB U (OPM MpPEICTaBICHUS, KPUTUUECKU
OLIEHUBATH €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTE;

bopMynupoOBaTh 3aMPOCHI U MPUMEHSTH PAa3IMYHbIE METO/IbI IIPH MOMCKE U 0TOOpEe OMOJIOTUYECKOM
nH(popManuy, HEOOXOAMMOH JIJIsl BBIMIOTHEHUS YI€OHBIX 3a1a4;

npuoOpeTaTh  ONBIT  HMCIOJIb30BaHUS  MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHIA,
COBEpILIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BAHMSI PA3JIUUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OPMY MpeACTaBICHUS OUOJIOrHYECKO HHpOpMaIu
(cxemsl, rpaduKy, TMarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYroe);

MCIIOJIb30BaTh HAyUHBIH S3bIK B KaYECTBE CPEJCTBA MU paboTe ¢ Ouonornyeckoil nHpopmalmen:
MPUMEHSTh XUMUYECKHe, (pU3nuecKre 1 MaTeMaTHYeCKre 3HAKU U CUMBOJIBL, OpMYyIIbl, a00peBuaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;

BJIAJICTh HAaBBIKAMH PACIIO3HABAHMS M 3alIUThl MH(OpMAIMH, WHPOPMALMOHHON 0e301macHOCTH
JIMYHOCTH.

OsrnajieHHe YHHBEPCAIbHBIMU KOMMYHUKATHBHBIMU JIeHCTBUSIMHU: 1) oOILIeHHE:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BceX cdepax >KM3HU, aKTUBHO Y4YacTBOBAThb B JMAJIOTE WM
JUCKYCCHUU TIO CYIIECTBY 00CYXk/J1aeMOil TeMbl (YMEHHUE 3a/laBaTh BOINPOCHI, BHICKA3bIBATh CY)KJIECHUS
OTHOCHUTEIILHO BBIMIOJHEHHSI ITpeIjlaraeMoii 3a1auu, YYUThIBATh HHTEPECHI U COTJIACOBAHHOCTD TTO3UIIHIA
JPYTUX YYaCTHUKOB JIMAJIOTa UM TUCKYCCHH);

pacrno3HaBaTh HeBepOajbHbIe CpeACcTBa OOIIEHUS, MOHMMATh 3HAYEHHE COIHABbHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYyalMil, yMeTb CMsryaTb KOH(JIUKTHI U BECTU
MIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOIICHUS U B3aMMOJCHCTBHS, MOHUMATh HAMEPEHHS APYrHX
JOJIEH, IPOSBIIATH YBAKUTEIBHOE OTHOIIIEHHE K COOECEAHUKY U B KOPPEKTHOH opme popMynHpoBaTh
CBOM BO3PaXKECHMUS;

Pa3BEPHYTO U JOTHYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIIOIb30BAHUEM S3BIKOBBIX CPEICTB.

2) COBMECTHAs JICATCIbHOCTb:

MOHUMATh U UCIOJIB30BaTh MPEUMYIIIECTBA KOMAaHIHOW U MHANBUAYAIbHON pabOThI MPU pPeIlleHuU
OMoIIOTHYEeCKOll MpoOsieMbl, OOOCHOBHIBATh HEOOXOAMMOCTh NPHUMEHEHHs TPYNIOBBIX (opM
B3aMMOJICHCTBHS IIPU pPELIeHUN y4eOHO! 3aauu;

BbIOMpaTh TEMaTHUKy W METOIbl COBMECTHBIX JAEUCTBUHA C Y4E€TOM OOLIMX HHTEPECOB H
BO3MOXKHOCTEHN KaXKJI0T0 4JI€Ha KOJUIEKTHUBA;

MPUHUMATB 1I€JI COBMECTHOM e TeIbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS 110 €€
JOCTUKEHHUIO: COCTaBJISATh IIAH JEHUCTBUM, pacHpelesaThb pPOJM C Y4ETOM MHEHHMHM Y4YaCTHHUKOB,
00CyXXJaTh pe3ylbTaThl COBMECTHON pabOThI;

OLIEHMBATh KauyeCTBO CBOET0 BKJIaJa M KaXJOro y4acTHHKAa KOMAaHJbl B OOLIMI pe3yabTar Io
pa3paboTaHHBIM KPUTEPUSIM;

npepiaraTb HOBBIE IIPOEKTHI, OLEHMBAaTh HJAEH C T[O3ULIHMHA HOBHU3HBL, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETHYECKOE IOBEACHHE B PA3JIMYHBIX CUTYaLUAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATHBHBIM.

OBnajieHHe YHHBEPCATbHBIMU PETYIIATUBHBIMU JCHCTBUSAME: 1) caMOOpraHu3aIusi:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA ISl BBIABICHHUS MPOOJIEM U UX PELICHHUS B KU3HEHHBIX U
y4eOHBIX CUTYaIHUIX;

BBIOMPAaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHMUN IIEJEeBBbIE U CMBICIOBBIE YCTAHOBKH B CBOHUX
JNEWCTBUAX W TOCTYNKAaX I10 OTHOIICHWIO K JKUBOM NPHUPOJIE, CBOEMY 3I0POBBI0 U 3JI0POBBIO
OKPY’KaIOINX;

CaMOCTOSITENIbHO OCYILECTBIATh O3HABATENbHYIO ACSITEIbHOCTD, BBISBISATH MPOOJIEMBI, CTABUTH U
(dbopMyIHMpoBaTh COOCTBEHHBIE 337]a4ll B 00Pa30BATEIbHOM IEATETBHOCTH U )KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH peUIeHHs] MpoOJeMbl C Y4YETOM HMMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTEHUH;

JaBaTh OLEHKY HOBBIM CHUTYAIIHSIM;

pacuIMpsATh paMKH Y4€OHOTO IpeiMeTa Ha OCHOBE JIMYHBIX MPEeINOYTEHHIA;
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JieaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh 3a pEILIEHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO U MTPOSBICHUIO IIUPOKON IPYAULIMU B Pa3HBIX 00JIACTAX 3HAHUIA,
MIOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIBbHOCTb, OLEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMH I1O3HABATEIBHON pe(ICKCUM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUU H
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUMW, MCIOIB30BaTh MPUEMBI pedaeKcuu s
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PELLICHUS;

YMETh OLICHMBAThb PUCKU U CBOEBPEMEHHO NPUHUMATh PEIICHHS 10 MX CHUKEHUIO; TIPUHUMATh
MOTHBBI U apTYMEHTBI IPYTUX IIPU aHAIMU3E PE3yJIbTaTOB AEATEIbHOCTH; 3) IPUHSITHE CE0sl U JPYTUX:

MIPUHUMATD ce0sl, TOHUMAs CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHBBI U apryMEHThI IPYIUX MPU aHAIU3€ PE3y/IbTaTOB AEATEIbHOCTH; IPU3HABATD
CBOE MMPaBo U MPaBO APYTUX Ha OHIMOKH;

pa3BUBaTh CIOCOOHOCTh IMOHMMAaTb Mup ¢ no3unuu Apyroro dyenoseka. [IPEIMETHBIE
PE3VJIBTATEI

[Ipenmernsie pe3ynbTarhl ocBoeHHst mporpamMbl COO mo Owmonornu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuuueckue ajs yaeOHoro nmpeamera «bruosorusy HaydHble 3HAaHUS, YMEHUS U CIIOCOObI
JNEHCTBUIM 1O OCBOEHMIO, MHTEPIpPETALUU U IPEoOpa3OBaHMUIO 3HAHUM, BUIbI JEATEIBHOCTH IIO
MOJIYYEHUIO HOBOTO 3HAHUSA U MPUMEHEHUIO 3HAHUI B Pa3jMUYHBIX Y4EOHBIX CUTYyalUsiX, a TaKXKe B
peanbHBIX KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX ¢ OMoOJOrHel. B mporpamme mpeamMeTHbie pe3yinbTaThl
MIPeJICTaBJICHbI 10 TOJaM O0yUYeHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS yueOHOro mnpeamera «buonorus» B 10 Kiacce MOJKHBI
OTpaXaTb:

c¢(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTMH B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B JOPMUPOBAHUHU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA U

HAYYHOTO MHPOBO33PEHHs, O BKJIAJl€ POCCUHCKUX M 3apyOECKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
6uosioruu, PyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBEKa JUIs PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHME pacKpbIBaTh cOJEpXKaHUEe OWOJIOrMYECKUX TEPMUHOB M TIOHATUN: JKU3Hb, KIIETKa,
opraHusMm, Merabonusm  (oOMeH BEILIECTB u IpeBpalleHHe YHEPTUN ),

romMeocTas (camoperynsius),ypoBHEBasI OpraHu3aIus AKHUBBIX CHUCTEM,
CaMOBOCITPOU3BEJICHUE (PETIPOIYKIINS ), HACIEACTBEHHOCTh, N3MEHUYHUBOCTb, POCT U Pa3BUTHE;

YMEHHE U3JIarath OMOJIOrMYEeCKHE TEOPUH (KJIETOYHAs, XpOMOCOMHAs1, MyTallMOHHAs, [IEHTpaIbHAs
JorMa MoJieKynsipHou Ouosnorum), 3akonsl (I. Mengens, T. Moprana, H. . BaBunoBa) u ydenus (o
LIEHTPax MHOroo0Opasus M IMPOUCXOXKIEHMs KylbTypHbIX pactenuid H. W. BaBunosa), ompenensts
I'PaHULbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM,;

yYMEHHUE BJIaJIeTh METOJlaMU HayYHOI'O MO3HAHUS B OMOJOTMM: HAOJIIOJCHUE U ONMHMCAHUE JKUBBIX
CHUCTEM, IpPOLIECCOB U SIBJICHWH, OpraHM3alus U MpOBEIEHHE OMOJIOIMYECKOro SKCIEPUMEHTA,
BBIJIBUKEHNE TUIIOTE3bl, BBIBICHUE 3aBUCUMOCTH MEXAY HCCIeIyeMbIMH BETUYMHAMH, OOBsSCHEHHE
MOJIYYEHHBIX PE3yJbTAaTOB, MCIOIb30BAHHBIX HAYYHBIX MOHSTUN, TEOPUN U 3aKOHOB, YMEHHUE J€NaTh
BBIBOJIbI HA OCHOBAHUH IIOJyUYEHHBIX PE3YyJIbTATOB;

YMEHHME BBIIEIATh CYIIECTBEHHBbIE TPU3HAKH BHUPYCOB, KIETOK TMPOKAPUOT U 3BYKaApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHM3MOB, OCOOCHHOCTH IIpPOLIECCOB: OOMEHa BEIIECTB H
MpEeBpalICHUs] JHEPIUU B KIETKe, (OTOCHHTE3a, IJIACTHUECKOIO0 M HSHEPreTH4eckoro oOMeHa,
XEMOCUHTE3a, MHTO33a, MEH03a, OIUIOJOTBOPEHUS, PA3MHOXKEHUS, WHIUBUAYAIBHOIO pa3BUTHSA
opraHu3ma (OHTOTEHE3);

yMEHHUE MPUMEHATh MOJyYeHHbIE 3HAHUS I O0BSICHEHUS] OMOJIOTHYECKUX MPOLIECCOB U SIBICHUM,
JUIS IPUHATHUS MPAKTUYECKUX PEUICHUI B MOBCEAHEBHON JKU3HU C LIEIbI0 0OecriedeHusl Oe30MacHOCTH
CBOETO 3JI0POBbSI M 370POBbsl OKPY)KAIOLIMX JIO/EH, COOJIIOJCHUS HOPM TI'pPaMOTHOIO IOBEIEHHS B
OKpYJKaloIllel TMPUPOTHON cpelne, MOHUMaHWE HEOOXOAMMOCTH HWCIOIB30BAHUS JOCTHIKCHHUM
COBPEMEHHOM OMOJIOTUU M OMOTEXHOJIOTHH [yl PallMOHATIBHOTO MPHPOJIOTIONIE30BAHMS;
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YMEHHUE pellaTh 3JeMEHTapHble TeHETUYECKUE 3a/laud Ha MOHO- U JUTMOPUAHOE CKpPELIMBAHUE,
CIIETIJICHHOE HACJIEJOBAHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO CKpEIIMBAaHUS I MpeICcKa3aHHs
HacJleZI0BaHMsI IPU3HAKOB Y OPraHNU3MOB;

YMEHHUE BBIIOJIHATH J1a00paTOpHbIE U MpakTHYecKue padoThl, coOMI01aTh NMpaBuiia npu padore ¢
y4eOHBIM U J1a00paTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTUYECKH OLEHWBATh M HWHTEPIPETHPOBATH HHGPOPMALHUIO  OHOIOTUYECKOTO
COJIep KaHUs, BKIIOYAOLIYIO [1CEBAOHAYYHbIE 3HAHUS U3 Pa3IMUHbIX HCTOYHUKOB (CPEICTBA MacCOBOM
nHpOpMaLNY, HAYYHO-TIONYJISIPHBIE MaTE€PUabl), STUYECKUE aCTIEKThl COBPEMEHHBIX MCCIICIOBAHHUNA B
OuoJsIoruu, MeAULIMHE, OMOTEXHOJIOIHH;

yYMEHHUE CO37aBaTh COOCTBEHHbIC MMCHMEHHbBIE U YCTHBIE COOOLICHHS, 0000I11as OHOIOTUYECKYIO
MHGOpPMALIMI0O M3 HECKOJBKHX HCTOYHHMKOB, TI'PaMOTHO MCIIOJIb30BaTh IOHATUIHBIN anmapar
ouomnoruu.

TemaTudeckoe MJIaHUPOBAHUE C yKa3aHMEM KOJIMYECTBA YacOB, OTBOJMMBIX HA OCBOCHUE KaXKI0H
TEMBI C YU4ETOM pabodeld mporpaMMbl BOCIIUTAHUS

Peann3anus BOCIMTATEILHOTO NOTEHIIMANA YPOKOB IIPEyCMaTPUBALT:

BKITIOYCHUE YUUTEISIMU B pabodre mporpaMMBbl yUeOHBIX TIPEAMETOB, KYPCOB, MOYJICH, TEMaTHKU
B COOTBETCTBHUM C KaJCHJApHBIM IJIAHOM BOCIIUTATEIbHON pabOThI ILIKOJIBI;

MaKCHUMaJbHOE WCIIOJIb30BaHUE BOCIHHUTATEIBHBIX BO3MOXHOCTEW COJEpXKAaHHUA  y4EOHBIX
IIPEeIMETOB JUIs OPMUPOBaHUS Y 00YUAIOIUXCS POCCUMCKUX TPAJAULIMOHHBIX TyXOBHO-HPaBCTBEHHBIX
U COLMOKYJIBTYPHBIX LEHHOCTEH, POCCHIICKOTO MCTOPHUYECKOTO CO3HAHHS HA OCHOBE MCTOPHYECKOTO
IIPOCBEILEHHs]; MOJA00p COOTBETCTBYIOILIEIO COJAEpKaHHUsl YPOKOB, 3aJaHUN, BCIOMOTraTelIbHBIX
MaTepHaIOB, MPOOJIEMHBIX CUTYalUH JJIsi 00CY K ICHHIA;

BKIIIOYCHHE YYHUTEISIMA B pabouue MporpaMMbl MO Y4€OHBIM TNpeaAMeTaM, KypcaM, MOMYISIM
[IEJIEBBIX OPUEHTHPOB PE3YJIbTATOB BOCIUTAHMSA, WX YYET B OIPENEICHWU BOCIHTATEIBHBIX 3a1ad
YPOKOB, 3aHSITUH;

BKJTIOYCHHE YUUTEISIMH B pabodne IporpaMMbl Y4eOHBIX MPEIMETOB, KYpPCOB, MOIYJICH TEMaTHKU
B COOTBETCTBUH C KaJECHJApHBIM IJIAHOM BOCIIUTATEIbHON paboThI;

BBIOOP METOJIOB, METOJWK, TEXHOJIOTHH, OKa3bIBAIOIIMX BOCIHUTATEIbHOE BO3JCHCTBHE Ha
JIMYHOCTh B COOTBETCTBUH C BOCIIUTATEIbHBIM HJICAJIOM, IIEJIBIO U 33Ja4yaMH BOCIIMTAHUS, LEIE€BBIMU
OPHEHTHUPAMHU pE3yJIbTATOB BOCIHTAHHS, pEATH3AIHI0 TPUOPUTETAa BOCIUTAHHWS B Y4eOHOH
JeATeNbHOCTH;

NpUBJICUYCHNE BHUMAaHUS OOYYaIOMMXCS K IIEHHOCTHOMY acleKTy H3y4aeMbIX Ha YpoKax
MIPEIMETOB, SIBIEHUI M COOBITUH, MHULIUUPOBaHHWE OOCYXJEHHUI, BBICKa3bIBAHUN CBOErO MHEHHS,
BBIPAOOTKHU CBOETO JJMYHOCTHOTO OTHOIIEHHSI K U3y4aeMBbIM COOBITHSIM, SIBJICHUSM, JTUIIAM;

IIPUMEHEHNE MHTEPAaKTUBHBIX ¢dopMm yueOHOI paboThI -

WMHTEJUIEKTYaJbHBIX, CTHUMYJHPYIONIMX MO3HABATEIFHYI0O MOTHBAIIMIO, WTPOBBIX METOJIHK,
JMCKYCCHM, TAIOIIMX BO3MOKHOCTh IPHOOPECTH OMBIT BEJICHHUSI KOHCTPYKTUBHOIO IMAJIOTa; TPYMNIIOBOM
paboThI, KOTOpasi YYUT CTPOUTH OTHOIICHUS W JIEHCTBOBaTh B KOMAaH[E, CIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOT'O MBIIIJICHHS;

noOy»xaeHue o0yJaromuxcst cCooI0aaTh HOPMBI MTOBEJICHHS], TpaBuiia OOIIEHUSI CO CBEPCTHUKAMU

U TIeJarOTUIECKUMHU  paOOTHHUKAMH,COOTBETCTBYIOIINE  YKIIAay 001Ie00pa3zoBaTeTbHOM
OpraHu3aIlM, YCTAaHOBJICHUE U TOJJIEPKKY JOOpOKeIaTeNnbHOM aTMochephl;

OpraHW3allii0 HACTaBHUYECTBA MOTHBHPOBAHHBIX U JPYJUPOBAHHBIX OOYUYArOMIMXCS HAaJ
HEYCHEBAIOIIUMH  OJIHOKJIACCHUKaMM, B TOM 4YHCIE C  OCOOBIMH 00pa3oBaTeNbHBIMU
MOTPeOHOCTSIMH, JAFOIIETO OOYYAIONIMMCS COITUAIEHO 3HAYMMBIH OIBIT COTPYAHUYECTBA M B3aUMHOMN
TIOMOIITH;

WHUIIMAPOBAHHUE U TOJIEPKKY HCCIEIOBATEIHCKON NESITETPHOCTH 00YJaIONINXCsl, TUIAHNPOBAHNE
Y BBIMIOJTHEHUE MHIMBUAYAIbHBIX U TPYIIOBBIX IPOEKTOB BOCIIUTATEILHON HANIPABIEHHOCTH.

TEMATHUYECKOE IINIAHUPOBAHUE
10 kacc (6a30BbIi YpPOBEHB
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KosmuecTBo yacoB 3J'leKTp()HHbIe
HaumeHoBaHue pa3jieioB 1 TeM undpoBbie
Ne n/n nporpamMmbl P Bcero Kontpoanmete | Tpakriseckue f)ﬁp?fosaTe;bﬂme
paboTe padoThl pecypesi
1 Buonorus xak Hayka 2 1 butmuorexa LIOK
https://m.edsoo.ru/7f41c292
Bubmmoreka ITOK
2 JKuBble cuCTEMBI M X OpTaHH3aLs 1 https://m.edso0.ru/7f41c292
. bubnunorexa [IOK
3 XUMHUECKHUI COCTAaB M CTPOCHUE KIIETKH 8 1 https://m.edso0o.ru/7f41c292
bubauorexa [IOK
4 HKusHenesTenbHOCTh KICTKH 6 1 https://m.eds00.ru/7f41¢292
Pa3zMHOKEHUE U HHIMBUYaIbHOE Pa3BUTHE bubmorexa IIOK
> OpraHu3MOB > https://m.edsoo.ru/7f41c292
HacnencTtBeHHOCTh M H3BMEHYHBOCTD Bubmmoreka ITOK
6 OpraHU3MOB 8 2 https://m.edsoo.ru/7f41c292
Cenexupst opraHu3MoB. OCHOBBI Bubauoreka [IOK
7 GHUOTEXHOJIOTHU 4 1 https://m.edsoo.ru/7f41c292
KaJIGHI[apHO-TeMaTI/I‘-ICCKOC IJIAaHUPOBAHUC 10 KJ1acc
Ne Tema ypoka KonuuecTteo yacoB [Nata naydeHus
BCEro K/p Mp/p
1 Buonorusa B cucteme Hayk 1 0 0 5 ceH
2 MeToap! no3HaHus xvBoi npupoabl M/P1. Mcnons3oBaHue pas3nnyHbIXx METOAOB MpU 1 0 05 12 ceH
n3yyeHunn 6ron. o6bekToB
3 Bvon. cuctemsbl, NPoLECChl U X U3yveHne 1 0 0 19
4 Xum. cocTaB kneTkn. Boga n muHepanbHble conu 1 0 0 26
5 Benkun. CocTtas n cTpoeHune 1 0 0 3 oKkt
6 depmeHTbl — 6ron. katanuaaTopsl. J1.P.1. V3yyeHne kaTanuTuyeckoi akTMBHOCTH 1 0 05 10
hbepmeHTOB
Ha npvmepe amunasbl Uu KkaTanasbl
7 Yrnesogbl. Nunuabl 1 0 0 17
8 HykneuHoBble kncnotbl. AT 1 05 0 24
McTopusa n metoabl n3ydeHns kneTku. KnetouHas teopus 1 0 0 7 HosA
10 KneTka kak LilenocTHas xusasi cuctema 1 0 0 14
11 CTpoeHue aykapuoTuyeckoi knetku. J1.P.2. ayueHne cTpoeHns KNneTok pacTeHui, 1 0 0,5 21
XUBOTHBIX, rPMBOB 1 BakTepuii Noa MUKPOCKOMOM Ha FOTOBbLIX MUKponpenapaTax 1
nx
onucaHve
12 O6meH BellecTB — MeTabonuam 1 05 0 28
13 doTOCKHTE3. XEMOCUHTES 1 0 0 5 pek
14 OHepreTnyeckunii obmeH 1 0,5 0 12
15 YKu3HeHHbIN umkn knetku. Oenexuve knetkn. Mutos. J1.P.3 HabniogeHve mutosa B 1 0 0,5 19
KneTkax
KOHYMKa KOpeLLKa Jlyka Ha roToBoM M/n
16 BuocuHTes benka. Peakuns MaTpy4yHOro cuHTesa 1 0 0 26
17 TpaHcnaums — buocuHTes Genka 1 0,5 0 9 aHB
18 HekneTouHble hopMbI XU3HW — BUPYCbI 1 0 0 16
19 PopMbl Pa3MHOXEHUSA OPraHN3MoB 1 0 0 23
20 Menos 1 0 0 30
21 O6pa3oBaHue 1 pa3BuTUE NONOBbIX kneTok. OnnopgoteopeHue. 11.P.4. U3yyeHune 1 0 05 6 deB
CTpOeHust
MOMOBbIX KNETOK HA roTOBbIX M/M
22 MHavemayansHoe pasBuTe OpraHnu3MoB 1 05 0 13
23 [eHeTVKa — Hayka O HacnNeaCTBEHHOCTU U M3MEHYMBOCTMN 1 0 0 20
24 3aKOHOMEPHOCTW HacneaoBaHUs NpM3HakoB. MoHOrMbpuaHoe ckpeLLnBaHue 1 0 0 27
25 OurnbpuaHoe ckpelumBaHue. 3aKoH HE3aBUCMMOrO HaCNeA0BaHUsi MPU3HAKOB 1 0 0 5 mapTa

OcHoBHOe conepxanue Kypca ouosioruu 11 knace

ba30BbIi1 ypoBeHb

Teopust 3BoOIIOIIN

Pa3Butre »BONIONMOHHBIX HAEH, 3BoioIMoHHas Teopus Y. lapBuna. CuHTeTHYECKas Teopus
3BOMOIMU. CBUAETEIBCTBA ABOJIOIUU KUBOM MPUPOJbl. MUKPOIBOIIONNS U MaKpO3BOJOIMA. Bu,
ero kpurepuu. [lonmynsauus — sneMeHTapHas €IMHMIA DBOJIOLUHU. J[BHXKyIIME CHIIBI ABOJIOLUU, UX
BIIMSIHHE HAa TeHOGOH I MOy, HampasiieHus 3BOJTIOIIH.

MHuoroo6pasue opraHu3MoB Kak pe3yabTaT dBOMoIUU. [I[puHIUIIBI KiTaccuDUKAIK, CHCTEMAaTHKA.

Pa3Butne xn3aN Ha 3emie

['unote3sl mpoucxoxAeHUS XU3HU Ha 3emiie. OCHOBHBIE ATalbl BOJIIOLNHA OPTraHUYECKOr0 MUpa
Ha 3emiie.

CoBpeMEHHbIE  TPEJCTaBICHHUS O  MPOMCXOXKICHUM  YEJOBEKa.  OBOJIOLMS  YeJIOBEKa
(aaTpomorenes). JIBIKyIIHE CHIIBI aHTPOIIOTeHe3a. Packl uenoBeka, nxX MpOUCXO0XKICHNE U €IUHCTBO.
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OpraHu3Mmsl U OKpyKarollas cpesa
[TpucnocoOseHns OpraHu3MoOB K IEHCTBHIO SKOJIOTHUECKUX (PAKTOPOB.
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buoreonieno3. Dkocucrema. PazHooOpaszue 3xocucteM. B3auMOOTHOIIEHUS TOMYJISINN pPa3HbIX
BHJIOB B 9KocucTeMe. KpyroBopoT BEIIECTB U MOTOK SHEPTUH B IKOCUCTEME. Y CTOMYHMBOCTD U TMHAMUKA
skocucteM. [lociencTBusi BIUSHUS ACSITENBHOCTH 4YelOBEeKa Ha dKocucteMbl. CoxpaHeHue
Oropa3zHo00pa3usi Kak OCHOBA YCTOMYHUBOCTH SKOCHUCTEMBI.

Crpykrypa 6uochepsl. 3aKOHOMEPHOCTH CylIecTBOBaHUs Onochepsl. KpyroBopoTsl BemiecTs B
ouocdepe.

I'moGanbpHbIe aHTpONIOreHHbIE U3MeHeHus B onochepe. [Ipodraembl ycToiUMBOrO pa3BUTHS.

[lepcniekTHBBI pa3BUTHSL OMOJIOTMUYECKUX HAYK.

VYrinyOneHHbIl ypOBEHD

Teopust sBOTIOLIHN

PasButne 3Bomonnonssix uaei. Hayunsle B3risaael K. JIunnes u JK.b. Jlamapka. DBostonioHHas
teopuss Y. JlapBuna. CBuaeTenbCTBAa SBOJIOLMM JKMBOM MPHUPOABL:  MAJEOHTOJOIMYECKHE,
CPaBHUTEIbHO-aHATOMUYECKUE, HMOPHOIOTUYECKHE, ouoreorpaduyeckue, MOJIEKYJISIPHO-
reHeruyeckue. Pa3Butue mnpencrtaBieHuid o Buzge. Bupa, ero kpurtepuu. [lomymsmus kak ¢opma
CYLIECTBOBAHMSI BUJA M KaK 3JIEMEHTapHas eIuHuLa 3Bojtolnuy. CHHTETHYECKasi TEOPUS SBOJIIOLMH.
MUKpO3BOIIONUS U MAaKpO3BOJIOUHUA. [IBUXKYIME CHIIBI SBONIONHMH, HX BIUSHUE Ha TeHO(OH]
nomynsinuu. Jlpelid reHoB W ciydaiiHple HEHANpaBJICHHbIE W3MEHEHHS TeHO(OHIA MOIYJISIUH.
VYpauenne Xapaun—BaitnOepra. MolnekynsipHO-TEHETHYECKHE MEXaHU3Mbl JBOMIONHHA. DOpMbI
€CTECTBEHHOr0 O0TOOpa: JBWXKYylIas, CTaOWIM3UpyloUlas, JAW3pYNTHUBHAs. OKOJOTMYECKOe U
reorpaduueckoe BupooOpa3zoBanue. HampaBnenus u myTd HBomONHH. DOPMBI  SBOIIOIUH:
JUBEPreHIUs, KOHBEPreHUHMs, napauienusM. Mexanusmbel ajgantauuid.  Kossomonus.  Pois
SBOJIIOIIMOHHON TeOpuH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOU KapTHUHBI MUDA.

MHuoroo6pasue opraHu3MOB U MPUCIIOCOOIEHHOCTh OPTaHU3MOB K Cpejie OOMTaHUS KaK pe3yabTaT
sBomonnu. [lpuHnunel kinaccupukanuu, cucreMatuka. OCHOBHBIE CHCTEMaTHYECKHE TPYIIIbI
opranudeckoro Mupa. CoBpeMeHHbIE MOIXObI K KITAaCCU(PHUKAIIHA OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emiie

Metoapl  JaTUPOBKH  COOBITHM  NIPOILIOrO, TE€OXPOHOJOTHYECKas —mKama. [ HmoTess
MIPOUCXOKACHNUS KU3HU Ha 3emiie. OCHOBHBIE 3Talbl 3BOJIIOLUHN Onocheprl 3emiu. KiroueBbie cCOOBITHS
B ABOJIIOLIMM PACTEHUH U )KMUBOTHBIX. BrIMUpaHue BUIOB U €10 PUYHHBI.

CoBpeMEHHbBIE TIPEACTABICHUS O IPOUCXOXKIACHUM 4YenoBeKa. CHCTEMaTH4eCKOE IIOJI0KEHUE
yesioBeKa. DBOJIIOLMS yesnoBeka. DakTophl HBOJIIOLINY YelloBeKa. Packl uenoBeka, UX MPOUCXOXKICHUE U
€IMHCTBO.

OpranusMsbl 4 OKpyXKarolias cpeaa

Oxonorudyeckrue (GakToppl W 3aKOHOMEPHOCTH UX BIUSHUS Ha OPraHu3Mbl (TPUHIIHI
TOJIEPAHTHOCTH, JUMHUTHUpYIOIHE  QakTopsl). [lpucrnocobieHuss OpraHu3MoOB K  JICUCTBHIO
9KOJIOTHYECKUX (akTopoB. buonormueckue putmbl. B3anmoneiicTBue 35KoIOrHyeckux (haKkTOpOB.
DKoJyioruyeckasi HUIIa.

buoreonenos. Okocuctema. KomnoneHTs! skocuctemsl. Tpopudeckue ypoBHU. THUIBI MUIIEBBIX
neneit. [Inmesas cerb. KpyroBopoT BemecTB M IOTOK HSHEPrUM B JKOCUCTEME. buormueckue
B3aMMOOTHOLIEHHS] OpraHu3MoB B 3kocucteme. CpoiicTBa skocucteM. IIpoaykTuBHOCTE U Onomacca
skocucteM pasHbix TunoB. Cykneccus. Camoperymsiuust 3kocucteM. llocnenctBus BiIHMAHHA
NesITeIbHOCTH YeJI0BeKa Ha 3kocHucTeMbl. Heo0X0auMOCTh coxpaHeHHsI 0Mopa3HO00pa3s SKOCUCTEMBI.
Arpol1ieH03bl, UX OCOOEHHOCTH.

VYuenune B.U. Bepnanckoro o 6uocdepe, Hoochepa. 3aKOHOMEPHOCTH CYIIECTBOBAHMS OHOChephI.
Komnonents! 6uocdeps! 1 ux poib. KpyroBopoTs! BemiecTs B 6nocdepe. buorennast Murpanus aroMoB.
OcHoBHBIE OMOMBI 3eMJTH.

Posb yenoBeka B 6uocdepe. AHTporioreHHoe Bo3zaelcTBre Ha Ouochepy. Ilpupoansie pecypcsl u
palnroHaIbHOE IPUPOIOTIONB30BaHuE. 3arps3Henre onocdepsl. CoxpaHeHHe MHOT000pa3us BUIOB KaK
OCHOBa ycroiunBoctu Ouochepsl. BoccranoBurenbHas sxonorus. [Ipobiemsl yCTORYMBOTrO pa3BUTHS.

[lepcneKTHBBI pa3BUTHS OMOJIOTMUYECKHX HAYK, aKTyaJbHbIE MPOOIEMbl OHMOJIOTHH.

[TpumepHbIii epedeHp 1ab0paTOPHBIX U MPAKTUYECKUX padoT (Ha BBIOOP yUuTENs):
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11 knace

. CpaBHEHHUE BUOB IO MOP(OJIOTHUECKOMY KPUTEPHIO.

. Onncanne npucroco6IeHHOCTH OPTaHU3Ma M €€ OTHOCHTEIIFHOTO XapaKTepa.
. BrisiBenue nprucrnocoOieHnii OpraHu3MOoB K BIUSHHUIO PA3IMYHBIX SKOJIOTHYECKUX (DaKTOPOB.
. CpaBHEeHHE aHATOMUYECKOTO CTPOCHHUS PACTEHHUI pa3HBIX MECT OOMTaHHMSI.

. Meronbl u3amepenus: GakTopoB cpeibl OOUTaHUS*.

. VI3y4enue 3KOIOTNYeCKUX aJlanTaliuii YeoBeKa.

. CocraBiieHre NUILEBbIX LUETEH.

. VI3y4enue u onrcanne 5KOCUCTEM CBOEH MECTHOCTH.

. MogenupoBaHue CTpYKTyp U IPOIECCOB, TPOUCXOIAIINX B IKOCHCTEMAX.

0. OmeHKa aHTPOIIOTEHHBIX U3MEHEHHH B IIPUPO/IE.

P OO ~NOoO O, WN P

KanenmapHo-temaTtndeckoe muanupoBanue 11 kiacc (6aza)

Bun, ero kpurepuu u CTpykrypa JLP. CpaBHeHue
BUJIOB 10
MopdororuaeckoMmy
KPUTEPHIO.

HOHYJ'IHLII/UI Kak 3JICMCHTAapHasA CAWHHLAa BUa

Hcropus pa3BuTHS IPEACTABICHH 00 3BOIIOLNN

OpomonronHas teopuss Y.Jlapeuna. JIBmxkyiiue
CHJIBI SBOJIIOLINHA

EcrectBennslii ot6op. Ero hopmsr

Pe3ynbraThl 3BOMIOLMHU: PUCHOCOOIEHHOCTh U JLP. Onucanue
BHUJI000pa3oBaHue IpUCIOCOOTIEHHOCTH
opranusma " ee
OTHOCHTEJIBHOTO
XapakTepa.

HaHpaBJ’ICHI/ISI W ITyTH 5BOJJIIOIUN

Mertoasl HU3YUCHUS DBOJJIIOIUN

O00011IeHNE 3HAHUI IO TEME

WcTopust 3eMiam 1 METO/Ibl €€ U3y4eHUs

I'unoTe3bl MpOUCXOXKACHUS )KU3HU Ha 3eMIie

OCHOBHBIC 3TaIlbI 9BOJJIIOLUH OPraHUYCCKOro MHpa

Pa3zButHe KHU3HU 110 opaM U nepuogam

COBpeMeHHaﬂ CUCTCMaA OPraHUYICCKOTO MHUpa

:‘)BO.TIIOIII/[S[ YECJ0BCKA-AHTPOIIOICHE3

JIBHOKYIIIME CHJTBI aHTPOIIOT€HE3a

OcHOBHBIE CTaauu 5BOJJIKOIMH YCIIOBCKaA

UenoBeueckre packl W TMPUPOJHBIE aJaNTaIlldd
yeJIoBeKa

OKOJIOrus KaK HaykKa
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Cpensl 0OUTaHUS M SKOJIOTUUYECKHE (PAKTOPBI

Abunornueckue hakTopbl

buotnueckue pakTopsl

Okooruyeckas XapaKTepUCTUKA BUIA U
omyJjsaaun

Coo0iecTBa OpraHu3MoB

DKOCUCTEMBI u 3aKOHOMEPHOCTH 150:¢ JI.P.  CocraBnenue
CYILIECTBOBaHHUS IUILEBBIX LEHeH.

IIpupoaHbIE SKOCUCTEMBI

AHTpOHOI‘eHHI)IG 9KOCUCTEMBI

buocdepa — riobanpHas 3xocucTemMa

3aKOHOMEPHOCTH CYIIeCTBOBaHUS Onochepsl

YenoseuecTBO B Onocdepe 3emin JLP.

Oruenka
AHTPOIIOTE€HHBIX
W3MEHEHUH B IIPUPO/IE.

COC}/H_IGCTBOBEIHI/IC IpUpOAbI U YCTIOBCKA

Htorosoe ITOBTOPCHUC

KanennapHo-rematnueckoe mianuposanue 11 knace (nmpodusb)

1 Bun, ero xputepun 1 JLP.18 CpasHenue 81008 no

U CTPYKTypa 2 \Wopghonozuueckomy Kpumepuro.
Bupn, ero kputepun

2 [Momynsiumsa  Kak 5 [Momynsnus kak popma cylecTBOBaHUS BUAA
dopma cymecrBoBanus | O U KaK dJIEMEHTapHasl €IMHUIIA YBOJTIOIIUH
BUJIA

3 [Nonmynsauus — ) [Momynsnus kak popma cylecTBOBaHUS BUAA
CTpyKTypHasi equHuna | 1 U KaK dJIEMEHTapHasl €INHUIIA IBOIIOIIUH
BUJIA

4 [Momynsauus — 5
CTPYKTYPHBII 2
KOMITOHEHT OTI{

5 [omymstuums — 5 [Momynsnus Kak popma CylecTBOBaHUS BUAA
OCHOBHas enuHUIA | 3 U KaK dJIEMEHTapHasl €INHUIIA IBOITIOIIUH
HBOJTIOLIUT

6 MHUKpO3BOIIOIHSA 5 MHUKPO3BOIIONHS M MAKPOIBOJIOLIHS
u paxTopsl 3BoNIOIMK | 4

7 3apoxxaeHne 1, JIBYDKYIITME CHITBI DBOJTIOIINAY, HX BIIMSTHHE HA
IBOJIIOLMOHHBIX 2 reHo(OH MOMYJIALUN
MpEACTABICHUI "

TIepBbIE
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9BOJIIOIMOHHBIC
KOHICTIITHNHN

[Ipennoceuiku
SBOJIIOLIMOHHOIO
YUEHMUSI

Pa3Butne
9BOJIIOLIUOHHOM TEOPUH
Y./lapBuna

I'enetnueckue
OCHOBBI DBOJIIOLIAH

JIBroKyle  CHIIbI
ABOJIIOLNHA (H-H)

JIBYOKyle  CHIIbI
3BOTIOIINH (03C)

EO —
HANPABJIS O N
(hakTop 3BOTIOIUU

®opMBI ecTECTBEHHOTO 0TOOpa: JBMKYIIAs,
CTaOUIM3UpYIOLIasi, TU3pyNTUBHAS

®opmbr EO

J/p

[Tpucnocobaennoc
Th - pe3ynbTaT
MHKPOABOJTIOIIMU

Jp BrisiBnenue PUCTIOCOOTIEHUM
OpraHHU3MOB K BIIMSIHUIO Pa3IUYHBIX
sKosoruueckux (pakropo. CpaBHeHHE
AHaTOMHYECKOTO CTPOCHHS PACTCHUI pa3HBIX
MeCT OOUTaHHUS

[Tpucnocobaennoc
Th - pe3ysbTat
MHKPOABOJTIOIIMN

J/p

BunoobpazoBanue

CB3b
MHUKPOIBOIIOIUU u
SIUIEMUOIOTHA

Hampasnenns  u
IIYTH 3BOJIIOLIUU

Dopmbl
HaIIPaBJICHHON
9BOJIIOLIUHI

Oo1ume
3aKOHOMEPHOCTH
(paBuia) IBOTIOIUH

ITaneonTomoruuec
KHE u
ounoreorpaduueckue
METObI

OMOPHOIOTHYECKH
€ U CpaBHUTEIBHO-
Mopdoiornieckre
METO/IBI

MonekynsipHo-
OMOXHMMHYECKHE,
TCHETHYECKUE u
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MaTEMaTUYCCKHE
MCTObI

CunreTnueckKas
TEOPHUS IBOIIOIUU

Muxkpo- u
MaKpOAIBOJIOLIUS.
[onyssaums —
3JIEMEHTapHas €IMHUIA
SBOJIFOLUH.

OneMeHTapHble
(GaKkTOpbl  IBOIOLHH.
KonTponbsHas pabora

. 2. BO3HUKHOBEHUE U Pa3BUTHUE XK

W3HU HA 3eMiie

KontposnbHas
pabota

T'unoresnl
BO3HUKHOBEHUS KU3HU

T'unoresnl
BO3HUKHOBEHUS KU3HU

OcHOBHBIE  3Tallbl
HEOPraHUYECKON
9BOJIIOLIUU

OcHOBHBIE  3Tanbl
HEOPraHUYECKON
HBOJIIOLMH

Hcropus 3emnu u
METO/IbI €€ U3yYCHUS

Hauanbnabie 3Tanst
OpraHuYeCKOn
IBOJIFOLIUU

DBOJIONNSA
DYKAPHOT

OCHOBHBIE JTanbl
SBOJIOLUA
PaCTHTEILHOTO MUPA

OCHOBHBIE JTanbl
JBOJIFOIUU KUBOTHOTO
MHpa

OCHOBHBIE  JTaIlbl
JBOJIFOIUU  KUBOTHOTO
MHpa

PazButne  KuzHH
Ha 3emiie

PazButne  KuzHH
Ha 3emiie

CoBpemeHHas
cucrema
OpPraHUYECKOT0 MUpa

CoBpemeHHas
crcTeMa
OpPTaHHYECKOTO MUpa
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AHTponosiorust  —
HayKa O YeJIOBEKe

PazButue
MPEACTABICHUI 0
MIPOUCXOKICHUU
YEJI0BEKa

MecTto uesioBeKka B
cuUcTeMe
OpPraHUYECKOTO MHUPA

JIBWKyIIME  CUJIBI
aHTpOIOTeHe3a

JIBWKyIIME  CUJIBI
aHTpPOIOTeHe3a

OcCHOBHEBIE cTaauun
3BOJIFOIIUH YCIIOBCKA

OCHOBHEBIE CTaJIUA
SBOJIIOLIMH YEITOBEKA

YenoBeueckue
pacsl

MexaucuurimHap
HbIE METObI
AHTPONOJIOTUU

JI/p N3ydeHue 3KOIOTHYECKHX aJanTanui
YyeJIoBeKa

MexaucuurimHap
HBIE METO]IbI
AHTPONOJIOTUU

KoHnTponbsnas
paborta

KonTtponsHas
pabora

.3 Opranu3mbl 1 OKPYKAaI0Ias cpeaa

3apoxeHue "
pa3BUTHE YKOJIOTUU

MeToabl SKOJIOTUH

Mertoabl  u3MepeHuss  (GaKTOPOB  Cpebl
obuTaHus*.

3HaueHne
JKOJIOTUYECKUX 3HAHUMN
JUIA YeJIOBEKa

OKOIOrHUeCKUe
(baxTopsI

Abuotnyeckue
(bakTophl: CBET

Aoduornueckue
dakTophl: TEMIIEpaTypa

AbGunorudeckue
(haKTOpBI: BIAKHOCTD

Cpensl  oOuTanus
OpraHU3MOB

Bbuonornueckue
PUTMBI

JKuzuennsie
(hOpMBI OpraHr3MOB

22



Bbuotuueckune
(baxTopsI

buortnueckue
(baxTopsI

OKOJIOrHUECKas
XapaKTepUCTHKA
MOMYJISIIUN

OKOJIOTHUECKas
CTPYKTYpa MONyJISIuN

JnHamuka
MOMYJISAUN u
perynsuus ee
YUCJICHHOCTH

.4 CooOrirecTBa U 3KOJIOT

NYCCKUEC CUCTEMBI

DKOJIOTHUECKAS
HUIIIA BUIA

DKOJIOTHUECKAS
HUIIIA BUIA

CooOwecTBa
OpraHu3MOB -
OMOreoLeHO3bI

OKOCHUCTEMBI

OKOCHUCTEMBI

OKOJIOTHUECKUE
MTHPaMHMIbI

DKOJIOTHUECKHUE
MTUPaMUJIbI

N3menenus
coo01ecTB —
CYKIIECCUH

IIpuponusie
JKOCUCTEMBI

[Ipuponusie
JKOCUCTEMBI

AHTpPOITOT€HHBIE
JKOCUCTEMBI

Ypbaskocuctemsl

JI/p N3yuenue u onucanue 3KOCUCTEM CBOEH
MECTHOCTH.

OKOMOHUTOPHUHT

JI/p MonenupoBanue CTpyKTYyp U TPOIIECCOB,
MPOUCXOOAIINX B SKOCUCTEMAX

KoHnTponsras
pabota

KonTtponbHas
pabota

buocdepa:
CTPYKTYpa M COCTaB

3aKOHOMEPHOCTH
CYILIECTBOBAHHUS
o6uocdepsl
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8 Kpyrosopot

7 BellecTB B Ouocgepe

8 30HaIBHOCTH

8 ouocdepsl. OCHOBHBIC
OMOMBI CyIIN

8 YcroitunBocTh

9 ounochepsl

9 Bo3zgeiictBue

0 yenoBeka Ha ouocdepy

9 Bo3zneiictBue

1 qenoBeka Ha Onocdepy

9 AHTpPONIOr€HHOE

2 BO3JICHICTBUE HA pacT U

KHB MHUP

9 AHTpPOITOTEHHOE

3 BO3JICHCTBUE HA pacT U

#*uB  mup. Oxpana
TIPUPOJIBI

9 PanmonansHoe

4 MIPUPOJIOTIONIE30BAHUE

U YCTOMYHMBOE pa3BUTHE
9 PanmonansHoe

5 MIPUPOIOIIOJIE30BAHNE

Y yCTOWYMBOE Pa3BUTHE

YYEBHO-METOJUYECKOE OBECIIEUEHUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEEHBIE MATEPUAJIBI JIA YUEHUKA

[Taceunux B.B., Kamenckuii A.A., Pyouos A.M. u npyrue; nox penaxkuuei Ilaceunuka B.B.
buonorus. 10, 11 xmacc/ AxkuunonepHoe oo6mectBo «M3narensctBo «IIpocsemienner

METOJUYECKHNE MATEPHAJIbI UL YUUTEJIA

KontponbsHo-m3MepuTensHbie MaTepuanbl. buonorus. 10-11 xmacc

Boponuna I'.A., Usanosa T.B., Kanunosa I'.C. buonorus. Ilnanupyemsie pesynpratsl. Cucrema
3amannii 10- 11 xkmaccer M.: «IIpocBemenne»

Yenosek 1 okpyxaromas cpefa Yueonuk st auddepenumpoBansoro ooyuenus JI [1. Anacracosa
u ap. M Ilpocsemenue

AxumynikuH WM. 3anumarensHas Ouonorus. — M.: [Ipocsenienue [loaroroska k omummnuaaam mno
ouonorun T. A. JloBkoBa M Alipuc-nipec

JlabopaTopHsbrit mpakTukyM bruonorust M PecniyGinmkanckuit MyJIbTUMEIUALICHTD

MNPPOBLIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBHI CETU UHTEPHET

[TpumepHbIe paboune mporpamMmsl IO IpeaMeTaM 00s13aTelbHON YacTH Y4eOHOTO MIaHa TOCTYITHBI
mejaroraM  IOCpPEACTBOM moprtaia  EauHoro  copepikaHust oO1iero o0pa3oBaHUsI-
https://edsoo.ru/Primernie_rabochie_progra.htm

Poccwuiickas snekrponHas mkona - https://resh.edu.ru

Enunas komtekiuss — nupPOBBIX  00pa30BaTeNIbHBIX  PECYpPCOB - http://school-
collection.edu.ru/catalog/rubr/? subject%5B0%5D=31
Mertoanyeckre BHICOYPOKH - https://edsoo.ru/Metodicheskie_videouroki.htm

https://www.uchportal.ru/load/75
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