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IHHOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMMbl MO OHOJIOTUN TEOPETUUYECKYI0 OCHOBY Uil ONPEAETICHUS MOIX0I0B K
dbopMUpOBaHUIO coiepkaHUs yueOHOoro mpenMera «buonorusy cocTaBUIN: KOHIIETITYaIbHbBIE MOTOXKEHUS
®OI'OC COO o B3anMOOOYCIOBICHHOCTH IICJICH, COACpPIKAHUS, PE3yIbTaTOB OOy4YeHHS M TpeOOBaHMIA K
YPOBHIO TOATOTOBKM BBITYCKHHUKOB, MOJOXEHHA 00 OOUIMX WENsAX M MPUHLIUIAX, XapaKTePU3YIOLIHX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpelHero olmiero obpazoBanus B Poccuiickoii denepanuu, a Takxke
MOJIOKEHUsI O creurduke OHONOrMHM, €€ 3HAaYCHUM B IO3HAHWU >KUBOM MPHUPOABI U OOecreueHUn
CYIIIECTBOBaHMs 4elloBeueckoro obmiectBa. CorjiacHO Ha3BaHHBIM MOJIOKEHUSIM, OMPEEIIEHbl OCHOBHBIE
(GyHKIMY TPOrpaMMBbI IO OHOJIOTHUHU U €€ CTPYKTYpa.

[IporpaMmma mo Ouonornu na€T TpPEINCTaBICHHE O IMeNsuX, 00 oOmel crTparernu oOydeHUS,
BOCIIUTAHUS M Pa3BUTHS OOydaroluMXxcs cpeacTBamMu ydeOHoro mnpeamera «buomorusi», ompenenser
o0s3aTeNnbHOE TPEIMETHOE COJAEpXkKaHHe, €ro CTPYKTYpy, paclpenelieHHe IO pas3ieinaM U TeMam,
PEKOMEHAYEMYIO TOCIEA0BATEIbHOCTh M3YYEHHsS] y4eOHOro marepuaja ¢ y4ETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTENbHOTO IPOLECCa, BO3PACTHBIX OCOOCHHOCTEH
o0y4aromuxcs.

B mporpamMe mo OMONOTMH TakXe YYHUTHIBAIOTCA TpeOOBaHHS K TIUIAHUPYEMBIM JHYHOCTHBIM,
METaINpeIMETHBIM U TPEIMETHBIM pe3yibTaTaM OOy4eHHus B (POPMHPOBAHWU OCHOBHBIX BHIOB y4eOHO-
NIO3HABATEIBHOW  JIEATEbHOCTH/YIeOHBIX  JEHCTBHI  OOY4YalOMIMXCSl TI0 OCBOCHHIO  COZIEpIKaHUS
OHoJI0rn4YecKoro 0opazoBaHusl.

B mporpamme mno Owuonormu (10-11 xmaccel, 0a30BbIi ypOBEHb) pEATU30BAH MPUHIUI
NIPEEMCTBEHHOCTH B M3YYE€HUH OMOJIOTHH, Onarofaps 4eMy B HEW MPOCMAaTPUBACTCS HAIPABICHHOCTh Ha
pa3BUTHE 3HAHWUN, CBA3AHHBIX C (OPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHMPOBO33PEHHS, LIEHHOCTHBIX
OpUEHTAIM JTUYHOCTH, SKOJOTHYECKOrO MBIIUICHHS, IMPEACTaBICHUH O 370pOBOM 00pa3e >KU3HU U
OepeXHBIM OTHOILIEHUEM K OKpyXawiued mnpupogHod cpeae. I[loaTomy Hapsay ¢ u3ydYEeHUEM
0011e0MOIOrMUECKHUX TEOpUH, a TaKKe 3HaHUN O CTPOEHUU JKMBBIX CHUCTEM PAa3HOIO paHra M CYHIHOCTH
OCHOBHBIX IPOTEKAIOIIMX B HHUX IMPOLECCOB B NporpamMmMe N0 OHOJOTUM YJEJINEHO BHUMaHUE
UCIIOJIb30BAaHUIO MOJTYYEHHBIX 3HAHUH B MOBCEIHEBHOM >KM3HM Ui PEUICHMs] MPUKIIAJHBIX 33]a4, B TOM
yuciae:  NpoQUIAKTUKA  HACIEJICTBEHHBIX  3a00jieBaHMI  4YeloOBeKa,  MEAMKO-T€HETHYECKOTro
KOHCYJIbTUPOBaHMs, OOOCHOBaHMs 3KOJOTMYECKH I[e1ecOO0pa3sHOro MOBEACHHS B  OKpy’Karomien
IPUPOJIHOM Ccpefie, aHaau3a BIUSHUS X03SIMCTBEHHOM 1€ATEeIbHOCTH YeJIOBEKa HA COCTOSIHUE MPUPOIHBIX U
UCKYCCTBEHHBIX 3KOCHUCTEM. YCHJIEHME BHMMAHHS K MPUKIAJAHON HalpaBICHHOCTH y4eOHOro mpeamera
«buonorus» NpoaAUKTOBaHO HEOOXOAMMOCTBIO 00ECTIEYeHHsI YCIOBUMN ISl pEIICHUs OJHOU M3 aKTyalbHBIX
3aJa4 NIKOJIBHOIO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas MpeanosaraeT GopMupoBaHue y 00ydaromuxcs
CIIOCOOHOCTH a/laliTUPOBATHCS K M3BMEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCsS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpenHero oOuiero oopa3oBaHus 3aHUMaeT BakHOoe MecTo. OHa obecrieunBaeT
¢dopmHpoBaHuEe Yy 00ydYaroLIUXCs NMPEACTaBICHUI O HayyHON KapTUHE MHUpa, pacliupseT U o0oOIaeT
3HaHUSL O JKUBOM MpUPOJE, €€ OTIIMYUTENbHBIX NpPHU3HAKAX — YPOBHEBOM OpraHu3allid U SBOJIOLNH,
Co3MaéT yCJIOBUS JUIsl: TIO3HAHMSI 3aKOHOB JKMBOM MpPHUPOAbI, (OPMUPOBAaHUS (PYHKIIHMOHAIBHON
IPaMOTHOCTH, HAaBBIKOB 3JI0pOBOr0 U 0e30macHOro o0pasza >KHU3HHM, 5KOJOTHYECKOTO MBILIUICHHUS,
LIEHHOCTHOT'O OTHOILIEHUS K )KMBOW IPUPOJIE U YETOBEKY.

Bonbiioe 3naueHre OMOJOTUS UMEET TaKKe IS PEIICHUs BOCIUTATEIBHBIX M Pa3BUBAIOIINX 33]a4
cpemHero o0miero oOpa3oBaHWs, cOIMaIM3aluu oOydaronuxcs. V3ydeHwe OHONIOTHH OOecreYrBaeT
ycioBus sl (GOPMUPOBAHKS WHTEIUICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX M WH(OPMAIIMOHHBIX HABBIKOB,
JCTETUYECKON KYyJIbTYpPBI, CIIOCOOCTBYET HHTETpaliyd OHOJOTMYECKMX 3HAHMM C MPEICTaBICHUSIMU W3
OpYTuX y4eOHBIX MPEeIMETOB, B YaCTHOCTH, (DM3HWKH, XUMHUHM U Teorpaduu. Ha3BaHHBIE MONOXKEHUS O



npelHa3HayYeHUH y4eOHOro mnpeamera «buonorus» cOCTaBWIM OCHOBY MJIs ONpEAeNieHUs MOJIXOJO0B K
0TOOPY M CTPYKTYPHUPOBAHUIO €TI0 COAEPIKAaHUS, IPEICTABICHHOTO B IPOrpaMMe M0 OMOJIOTHH.

OTt60p comepkanus yueOHoro mpenmMera «buosorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C TO3UIIHIMA
KYJIbTYPOCOOOPA3HOTO MOAX0/Aa, B COOTBETCTBUU C KOTOPHIM 00y4YaromIuecs TOJKHBI OCBOUTH 3HAHUS U
yYMEHHMsI, 3HaYMMble JUIsi (opMUpOBaHMs OOIIEH KyJIbTYpbl, OINpPEAESIONMEe aJeKBAaTHOE IIOBEJICHUE
YeJIoBeKa B OKPYXKAOIeH MPUPOAHON cpelie, BOCTPEOOBAaHHBIE B MOBCEAHEBHOM JKU3HU M MPAKTHYECKOU
nestenbHOCTH. Oco00€e MECTO B AITOM CHCTEME 3HAaHUM 3aHUMAIOT 3JEMEHTHl COJEp>KaHHs, KOTOpHIE
CIIy’)kKaT OCHOBOHM [UIsi (pOPMUpPOBaHUS NPEICTABICHUNA O COBPEMEHHOW eCTECTBEHHO-HAay4HOH KapTuHE
MUpAa W I[EHHOCTHBIX OpPHUEHTAlUSAX JIMYHOCTH, CIOCOOCTBYIONIMX TyMaHH3alUu OUOJIOTHYECKOTO
o0OpazoBaHusl.

CTpyKTypHpOBaHUE COAEPKaHUS yueOHOTO MaTepualia B IporpaMMe 1Mo OMOJIOTHH OCYLIECTBIICHO C
y4€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUNA 00 OTIIMYUTENIBHBIX OCOOCHHOCTSX >KUBOW MPUPOIBI, O €&
YPOBHEBOM OpraHu3allid MU SBOMIONHMH. B COOTBETCTBMM € 3TUM B CTPYKType y4eOHOro IpeamMera
«buonorus» BbIAEIEHBI CIEAYIOUINE COAepKaTeIbHbIe TMHUM: «buosorusa kak Hayka. MeToasl Hay4yHOTO
no3HaHus, «Kietka kak Onomorndeckas cucremay, «OpranusM Kak Ouosorudyeckas cuctemay, «Cucrema
U MHOT0OOpa3ue OPraHUYECKOro MHUpay, «IBOIIOLUUS KUBON MPHUPOIB, «DKOCHUCTEMBI U MPHUCYIINE UM
3aKOHOMEPHOCTH.

Lenp u3ydyenus: yaebHoro npeamera «buosorus» Ha 6a30BOM YpOBHE — OBJIaJICHHE 00YJYarOIIUMHUCS
3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIbHOW OpraHU3allMM )KUBBIX CUCTEM PA3HOI'O paHra U MpuoOpeTeHne
YMEHHMM MCIOJB30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JEHCTBHI B OTHOIICHUU OOBEKTOB KUBOU MPUPOJIBI U
pellIeHus] PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTikeHne ey u3ydeHus yaeoHoro npenmera «buonorus» Ha 6a30BoM ypoBHE 00ecCIeunBaeTcst
peLIeHHEM CIIEIYIOIUX 3aau:

OcBOeHHE OOY4YalOIIMMUCA CHUCTEMBbl 3HAHUI O OWOJOrMYECKUX TEOpHUSIX, YUEHHUAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBWJIAX, CIYKAIIUX OCHOBOW At (pOpMHpPOBAHUS MPEICTaBICHUA O
€CTECTBEHHO-HAyYHOW KAapTHHE MHpa, O METOJIaX HAYYHOIO MO3HAHUS, CTPOECHHUH, MHOro00Opa3uu u
OCOOEHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YPOBHS OpraHM3allM, BBIJAIOIINXCS OTKPBITUSX M COBPEMEHHBIX
UCCJIETOBAaHMIX B OMOJIOTHH;

(dbopMupoBaHHe y 00yJaroluXxcs MO3HABATEIbHBIX, HMHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEM
B IIpOLIECCe aHalIM3a JAHHBIX O NYTAX Pa3BUTHS B OMOJIOTMM HAy4YHBIX B3IJISAOB, UIEM M MOJXOAOB K
M3YYEHHUIO )KUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3aluy;

CTaHOBJICHHE Y 00yJaromuxcst o0mIeil KynbTyphl, PYHKIIMOHAIBHON TPAaMOTHOCTH, PA3BUTHE YMEHHMA
OOBSCHATH M OIEHUBATH SIBJICHUS OKPYXKAIOIIETO MHpa >XKMBOW MPHUPOJIBI HA OCHOBAHWUU 3HAHUU W OIBITA,
MOJIYYCHHBIX TIPU U3YUYECHUH OUOJIOTHH;

(dbopMupoBaHHE y 00y4arOmMXCsd YMEHUHW WJUIIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKUX 3HAHWH B
MPAKTUYECKOW JAESITENbHOCTH 4YeNOBEKa, pPa3BUTUM COBPEMEHHBIX MEIUIIMHCKUX TEXHOIOTUH U
arpoOMOTEXHOJIOTH;

BOCHHUTaHHE yOEXKIEHHOCTM B BO3MOXKHOCTM IIO3HAHHMS  YEJIOBEKOM JKMBOM  NPHUPObI,
HEOOXOIUMOCTH OEpeKHOTO OTHOUIEHHWs] K HeH, COONIOJeHHsS STUYECKUX HOpPM IIpU MPOBEIECHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HaHWE IIEHHOCTH OMOJIOTMYECKUX 3HAHWM JJISl TOBBIIICHUS YPOBHS 3KOJIOTHUYECKON KYIbTYpHI,
U1t OpMHUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHHUE MPUOOPETEHHBIX 3HAHUN M YMEHUW B TTOBCEIHEBHOM KU3HU ISl OIIEHKHU TIOCIECTBUIN
CBOEH JIeATENPHOCTH MO OTHOILICHUIO K OKpYXKaroleil cpeae, COOCTBEHHOMY 3/10pOBbIO, 0OOCHOBAaHUE U
colOuro/ieHre Mep NPOPHUIAKTUKY 3a00JIeBaHUA.



B cucteme cpennero oOmiero oopazoBanus «buosiorus», nzydaemas Ha 6a30BOM YPOBHE, SIBJISETCS
00s13aTeNbHBIM YU€OHBIM MPEIMETOM, BXOSIINM B COCTaB MPEAMETHON 001acTi «EcTecTBeHHO-HAy4YHbBIC
PEIMETBI».

Jlnist u3yueHust OMoJI0ruK Ha 0a30BOM YPOBHE CPEIIHETO OO0IIEro 00pa3oBaHMs OTBOAUTCS 68 4acoB: B
10 knmacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 gac B Henenio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buomornss kak Hayka. CBs3p OHONOTMM C OOLIECTBEHHBIMH, TEXHHYECKUMU U JPYTUMH
€CTeCTBEHHBIMH HayKaMmu, (puinocodueit, STUKOH, ICTeTUKOM 1 paBoM. Posb 6nonoruu B opMUpOBaHUN
COBPEMEHHOM Hay4qHOH KapTHHBI MUpa. CucTeMa OMOIOIHYECKUX HAYK.

Mertoabl TO3HaHUS JKUBOM NpUpoAbl (HAOMIOJEHHME, HKCIEPUMEHT, OIHCaHHe, HW3MEpEeHue,
KJaccu(uKanus, MOIEIMPOBAHUE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX).

JdemMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Jx. Yorcon u @. Kpuk.

Tabnuue! u cxemsl: «MeToAbI TO3HAHUS KUBOU IPUPOABI».

JlabGopaTropHble H NpaKTHYecKue padoThbl:

[IpakTuueckast pabora Ne 1. «/cnonp30BaHuE pa3inMUHBIX METOJIOB IIPU M3YyYEHUH OMOIOIMUECKHUX
00BEKTOB.

Tema 2. ’KuBble cucTeMbl M X OPraHU3aI U,

XKusble cuctembl (OMOCHUCTEMBI) Kak HpeaMeT u3ydyeHus Ouosioruu. OTIMYME >KUBBIX CHCTEM OT
HEOPraHUYECKOW IPUPOIBI.

CpoiicTBa OmocHcTeM M WX pa3HOOOpazue. YPOBHU OpraHU3allMd OMOCHCTEM: MOJICKYIISIPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIIIUOHHO-BUIOBOH, IKOCHCTEMHBIN
(OuoreoneHOTHYECKHI ), OMOC(EPHBIN.
JdemMoHcTpanum:

Tabnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY, «YPOBHU OpraHU3aIMU KUBOM PUPOIBI».

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XumMHu4ecKHii COCTaB U CTPOCHHE KJIECTKH.

XHUMHYECKUN COCTaB KJIETKH. XMMUYECKHAE DJIEMEHTBI: MAKPO3JIEMEHThI, MUKPOJJIEMEHTHl. Bona u
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIIUY BOABI 1 MUHEpAJIbHBIX BeleCTB B KieTke. [logaepkanue ocMoTHueckoro 6anaHca.

benku. CocraB u cTpoeHue O€lIKOB. AMHHOKHUCIOTBI — MOHOMepHl OenkoB. HezameHumble u
3aMEHUMBIE AMHHOKHUCIOTHI. AMUHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEJIKOBOW MOJEKYIIbI
(mepBuYHasi, BTOPUYHAsA, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHYECKHE CBOWCTBAa OEJIKOB.
buonornyeckue pyHKkunn OEIKOB.

depMeHTHl — OMooruyeckue karaauzaTopbl. CTpoeHue (epMeHTa: aKTHBHBIN IIEHTp, cyOcTpaTHas
cnenupuuHocTs. KodpepmenTsl. Butamunbl. OTinumns GepMEHTOB OT HEOPTAaHUYECKUX KaTalu3aTOpPOB.

VYrieBobl: MOHOCAaxapuabl (TJIIOK03a, pud03a U 1e30KCupru003a), Tucaxapubl (caxaposa, J1akTo3a) u
nojucaxapuabl (KpaxMall, TIIIMKOTeH, 11eJuTio03a). bruojgornueckue GyHKIMM yriIeBOI0B.

Jlunuasl:  Tpurnunepuabl, Qgochomunuasl, crepounsl. ['napoduibHO-THIPOGOOHBIE CBOMCTBA.
buonornueckue ¢pynkuu nunuaos. CpaBHEHUE YIIIEBOAOB, OEIKOB U JIMMKOB KaK HCTOYHUKOB YHEPTHH.

Hyxnennoseie kucnorsr: JIHK u PHK. Hykneotnpl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHMe
u ¢ynkiun JJHK. Ctpoenue u pynxkuuu PHK. Bunst PHK. AT®: crpoenue u ¢pyHKuuu.

utonorus — Hayka o kjerke. KierouHas Teopus — mpumep B3auMoJeHCTBHA uiei U (aKTOB B
HayYHOM IMMO3HAHUU. MeTo/1bl U3yYeHUS KIETKH.

Krnerka kak nenoctHas xuBas cucrema. O01re Npu3Haky KJIETOK: 3aMKHYyTasi Hapy)kKHast MeMOpaHa,
monekyisl JJHK kak renerndeckuii anmapar, cucremMa cuHTe3a Oelka.



Tunsl kneTok: 3ykapuoTHyeckas U npokapuorudeckasi. OCOOEHHOCTH CTPOEHUS MPOKapUOTUYECKOM
kiaetku. Kierounas crenka Oakrtepuil. CTpoeHHE »yKapHOTHUYECKOW KiIeTKU. OCHOBHBIE OTIUYHUS
pacTUTENbHOM, Y)KUBOTHOM U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHas CTEHKa, IJIMKOKAINKC, HX (QYHKLIUU.
[Tna3matnueckas memOpaHa, e€ cBoiicTBa u ¢yHkuuu. LlutoruiazmMa u e€ opranouasl. OgqHOMEMOpaHHBIE
opraHouasl kinerku: OIIC, ammapar ['onbaxu, nu3ocomsbl. [loayaBTOHOMHBIE OpraHOWIBl KJIETKU:
MUTOXOHJIpUH, IacTuiel. [Ipoucxoxaenne MuToxoHapuil u miuactua. Buasl mnactun. HememOpanHbie
OpPraHOMJbl KIJIETKU: pPHUOOCOMBI, KJIETOUHBIH LEHTpP, LEHTPHOIM, PECHUYKH, JKIYTHKH. DyHKIMH
OpPraHoOMJOB KJIETKH. BrirtoueHus.

Snpo — perynsaTopHblil eHTp KieTku. CTpoeHue sapa: sijaepHas 000J10uKa, KapuoIiazMa, XpOMaTHH,
SIIPBIIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdemoHcTpaumuu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. Ulneitnen, P. Bupxos, k. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Huarpammsl: «PacnpeneneHne XMMUYECKMX JJIEMEHTOB B HEXKHMBOM Ipupone», «PacmpenencHue
XUMHUUYECKHX 3JIEMEHTOB B KUBOU PUPOIEN.

Tabmuuer u cxemsl: «l[lepuoanyeckast TabiaHMIa XUMHUECKUX DJIEMEHTOB», «CTpOCHUE MOJIEKYIIBI
BOB», «bruocuHTe3 Oenkay, «CTpoeHue MoyieKyinbl Oenka», «CtpoeHue ¢epmeHTta», «HykienHOBEIC
kucnotel. JIHK», «Ctpoenue monexynsl AT®», «CrpoeHue 3ykapuoTHYECKOM KieTKn», «CTpoeHue
KUBOTHOM KIIETKH», «CTpOEHHE pPACTUTEIbHON KIETKH», «CTpOEHHE NIPOKAPUOTUYECKOM KIIETKU,
«CTpoeHue siipa KIETKI», «YTIeBOAb», «JIMIuIb».

OO6opynoBaHHEe: CBETOBOW MHKPOCKOI, 000pYIOBaHUE IS MPOBEACHUS HAOIIONCHUHN, U3MEPEHUH,
9KCHEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTE€pUATbHBIX KICTOK.

JlabGopaTropHble H NpaKTUYecKue padoThbl:

JlaGoparopHas pabora Ne 1. «/3ydyeHne KaTalnUTUYECKON aKTUBHOCTU (EPMEHTOB (Ha MpuUMeEpe
aMUJIa3bl WM KaTajuasbl)».

JIaGopatopHnas pabota Ne 2. «/3yueHune CTpOEHHUs KJIETOK pacTE€HH, )KUBOTHBIX M OaKTepuil MoA
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpENapaTax U X OIUCAHUEY.

Tema 4. /KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BellecTB, WJIM MeTaboau3M. AccUMHIALUSA (TUIACTUYECKUH OOMEH) M JIUCCUMMIISLINA
(sHepreTnyeckuii 0OMeH) — JIB€ CTOPOHBI €IMHOI0 Ipolecca Merabonu3ma. Poiab 3aKOHOB COXpaHEHUs
BEIIIECTB M SHEPIHH B IOHUMAHUU MeTaboIu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOPHBIA U rerepoTpodHbIil. Posib ¢pepMeHTOB B 0OMEHE BELIECTB U
IPEBPAILEHUH SHEPTUU B KJIETKE.

®otocunte3. CeroBast U TeMHOBas ¢a3bl poTocuHTe3a. Peakiuu ¢ortocunresa. IpdekTuBHOCTH
¢orocunTe3a. 3HaueHue (HOTOCHHTE3a Ui KHU3HM Ha 3emiie. BiausHue ycnoBuit cpeabl Ha (POTOCHHTE3 U
CIOCOOBI OBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIINe OaKkTepun. 3HaUeHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIle.

DHepreTuyeckuii oOMeH B KileTKe. Paciienienue BemecTs, BbIJIICHHE U aKKyMYJIUPOBAHUE SHEPTUH
B KJIETKE. DTambl dHepreTnyeckoro ooMena. I'nmukonus. bpoxenue u ero Buisl. KucnopogHoe okucnenue,
Wi KierouHoe naeixanue. OxucnurtensHoe (ochopunupoBanne. DPPEKTHBHOCTh SHEPTETHUECKOTO
oOMeHa.

Peaknun marpuuyHoro cunresa. I'enernueckas umHpopmauus u JIHK. Peanuszanms renermueckoit
uHpopManuu B KieTke. ['eHeTHueckuil Koa u ero cpoiictBa. Tpanckpunius — marpuuHbslii cuare3 PHK.



Tpancnsanus — OuocuHTe3 Oenka. Drtambl TpaHcasuuud. KomupoBaHnue amMuHOKHCIOT. Ponbs pubGocoMm B
O6uocuHTe3e OenKa.

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mcropusi otkpeitusi BupycoB (/. W. HMBaHOBCKwiA).
Oco0eHHOCTH CTPOCHHMS U KU3HEHHOTO IMKIa BUpycoB. baktepuodaru. bone3nu pacreHuil, )KUBOTHBIX U
YeJIOBEKa, BhI3bIBaEMbIC BHUpycaMu. Bupyc mmmyHnoaedunura gyenoseka (BUY) — Bo3oynurens CIIM/Ia.
OOpatHasi TpaHCKpUIIIMS, peBepTaza W uHTerpasa. IIpodunaktuka pacnpocTpaHEHHs BUPYCHBIX
3a00JICBaHH.

JdemoHcTpaumuu:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmumer u cxembl: «Tumbl nutaHus», «MeTtabomm3m», «MUTOXOHIPHSY, «IHEPreTUICCKUIA
obmen», «Xiaoportacty, «Dotocunres», «Crpoenue JHK», «Ctpoenne u (yHKIMOHMPOBAHUE TEHAY,
«Cunre3 Oenkay, «['eHernueckuii koxa», «Bupyce», «bakrepunodarun», «CTpoeHHE W KU3HCHHBIA LUK
Bupyca CIIN/]a, 6akrepuodaray, «Pemmxarus JJHK».

Ob6opynoBanue: moxaenu-anmiukanuu «Yasoeuue JHK wu tpanckpunumsy, «buocunTes Oenkay,
«CTpoeHue KIeTku», Mojiesb cTpykTypbl JJHK.

Tema 5. PasMHoOKeHHEe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KrneTounslii 1uKI1, WK KU3HEHHBIN UK KieTkd. MHTepdaza u mutos. [Iporneccsl, mpoTekaromiue B
uHTepdasze. Pemmukanus — peaknust marpuanoro cunrte3a JIHK. Crtpoenne xpomocom. XpoMOCOMHBIN
HaOoOp — Kapuotun. JIMIJIOUIHBIM U raruIouAHbI XpOMOCOMHbBIE Ha0Opbl. Xpomatuasl. L{luTonornyeckue
OCHOBBI Pa3MHOKEHUS U UHIUBUIYAJIbHOTO PA3BUTHUSI OPTaHU3MOB.

Jenenne kierku — muto3. Ctaauu Murto3a. lIpouecchl, mpoucxoasiiue Ha pa3HbIX CTAUsAX MHUTO3A.
buosornueckuil CMbICII MUTO3A.

[Iporpammupyemasi Tbeinb KJIETKH — aromnTo3.

®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U mojioBoe. Bujibl 6€cronoro pa3MHOKEHUS: IeJICHHE
HA/JIBOE, IMOYKOBAHHE OJHO- U MHOTOKIIETOYHBIX, CIHOpPOOOpa30BaHME, BEreTaTHUBHOE pPa3MHOXKEHUE.
HckyccTBeHHOE KIIOHMPOBAHNUE OPraHU3MOB, €70 3HAYEHUE IS CEJICKIINH.

[TosnoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Meiio3. Craguu meitosa. [Ipoueccsl, npoucxosiume Ha cTaausx menosa. [loBenenne xpoMmocoMm B
Mmenoze. Kpoccunrosep. buonornueckuii cMbIca 1 3HaU€HUE MEH03a.

I"ameTorenes — mpotiecc 00pa3oBaHUs MOJOBBIX KIETOK Y )KUBOTHBIX. [10710BBIE JKeTe3bl: CEMEHHUKU
u smyHukd. OOpa3oBaHWE W pa3BUTHE TIOJIOBBIX KIETOK — TaMeT (CrepMaTO30Wj, SUIIEKIEeTKa) —
cnepmaroreHe3 U oBoreHe3. OCOOCHHOCTH CTPOEHUS SHMIIEKIETOK U CrepMaTo30u10B. OII0J0TBOPEHHUE.
[TapTenorenes.

WnauBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHOHaiIbHOE pa3BUTHE (dMOpHOreHe3). Talbl
SMOPHOHAJILHOTO Pa3BUTHUSl Y TIO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHWE, TacTpyJslus, OpPraHOTEHE3.
[TocToMOproHaNTBHOE pa3BUTHE. TUIBI TOCTAIMOPUOHAIBHOTO Pa3BUTHS: TIPIMOE, HETIPSIMOE (JTHUMHOYHOE).
Brnusinue cpenpl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKAEHHBIE YPOICTBA.

Poct u pazsutne pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaJANU Pa3BUTHA.

JdemoHcTpaumnu:

Tabmuie! u cxembl: «@OPMBI pa3MHOXKEHHUST OPTaHU3MOBY, «JIBOHOE OMIIOIOTBOPEHUE Y IIBETKOBBIX
pacTeHuii», «BereratuBHOE pa3sMHOKEHUE pacTeHUI, «/lenenue kinetku 6aktepuii», «CTpoeHHEe MOIOBBIX
KIIeTOK», «CTpoeHue xpoMocombl», «Kmerounwni mukny, «Permmmkamms JJHK», «Mwutozy», «Meiiosy,
«IIpssmoe m HenmpsiMoe pa3BuUTHE», «l'aMeToreHe3 y MIEKONHTAIOMMX U 4YeIoBeKa», «OCHOBHBIE CTaJNH
OHTOT€HE3AY.



O6opynoBaHue: MUKPOCKOII, MUKpoIripenapaTsl «CriepMaTo30u/Ibl MICKOMUTAIONIET0Y, «SIHIeKkneTka
MIIEKONUTAIOLIEroy», «Kapnoknnes B KJI€TKax KOpellKa JyKa», MarHUTHasE MoJieNb-anmuinkanus «/lenenne
kietku», Mmonenb JTHK, Mmonens metada3Hoit XpoMOCOMBI.

JlabGoparopHble H NpaKkTHYecKue padoThbl:

JlaboparopHuas pabota Ne 3. «HaGnronenne MuTo3a B KJIeTKaX KOHYHMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax.

JlaboparopHast pabota Ne 4. «3ydeHue cTpOeHHUs MOJOBBIX KJIETOK HAa TOTOBBIX MHKPOIIPEIIapaTaxy.

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[IpenMer u 3amaun reHetuku. Mcropus pa3BUTHSA TeHETHKU. Poiib LUTONOTMUM U SMOPHUOJIOTHH B
CTaHOBJIEHUM TE€HETUKU. BKiax poccuUHCKUX U 3apyOeXHBIX YYEHBIX B Pa3BUTUE T'€HETUKH. MeTozbl
TeHETUKU  (THOPHIIONOTHYECKUH,  LUTOTCHETHYECKUH,  MOJIEKYIspHO-TeHeTndyeckuii).  OcHOBHbBIE
T€HETUYECKNE MOHATHUSA. [ 'eHeThuecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HAaCJIeJOBaHMsI NPU3HAKOB, ycTaHoBieHHble [. Menaenem. MonoruGpunHoe
CKpelllMBaHHE. 3aKOH eAMHO-00pa3usi TMOpUIOB nepBoro mnokosieHus. [IpaBmwio nomMuHUpoBaHUs. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorsl ramer. [1osiHOE M HENOJIIHOE JOMUHUPOBAHHUE.

JlurubpugHoe ckpernuBaHue. 3aKOH HE3aBHCHUMOTO Haclie[OBaHUs MpHU3HAKoB. LluTtoreHermyeckue
OCHOBBI  JUTUOPUIIHOTO CKpELIUBaHUS. AHanu3upymrllee  CKpellMBaHHUE. Ucnonws3oBanue
AQHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIs ONIPEIETICHHs TEHOTUIIA OCOOU.

CuermienHoe HacienoBanue npusHakoB. Pabora T. Moprana 1o clierieHHOMY HaclieIOBaHUIO TEHOB.
Hapyiienue cuemnieHust reHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUs HACIEICTBEHHOCTH. [ eHeTHUecKne KapThl.

I'enernka mnona. XpoOMOCOMHOE OIpeneieHHe 1oja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omoramerHsble 1 rereporaMeTHble opranu3mMsl. HacnenoBanue npu3HakoB, CHEIIIEHHBIX € IIOJIOM.

N3menunBoCcTh. BuIbl M3MEHUMBOCTU: HEHACIIECJCTBEHHAas M HacieAcTBeHHas. Ponb cpenbl B
HEHACIIEJICTBEHHONW M3MEHYMBOCTU. XapaKTepUCTHKA MOAU(PUKAIIMOHHON H3MEHYMBOCTU. BapuanmoHHblit
pAl ¥ BapuanMoHHas kpuBas. Hopma peakuuu npusHaka. KonndecTBeHHbIE U KaUECTBEHHBIE IPU3HAKU U
ux HopMa peakiuu. CBoiicTBa MOAU(PUKAITMOHHON U3MEHUNBOCTH.

HacnenctBenHast, Wi reHOTUNHYECKast, ©3MEeHUMBOCTh. KoMOMHATHBHAs M3MEHUMBOCTh. Meio3 u
IOJIOBOM  mporiecc — OCHOBa KOMOMHAaTHUBHOM HM3MEHYMBOCTH. MyTalMOHHAs HM3MEHYMBOCTD.
Knaccupukanus Myrauuii: reHHbIE, XpPOMOCOMHbIE, TeHOMHble. YacToTa M MNPUYMHBI MYTalUU.
MyrtareHHsie (pakToOpbl. 3aKOH TOMOJIOTUYECKHUX PsII0B B HacyieAcTBeHHOW n3MenunBoctu H. V. BaBuiosa.

BHesnepHast HacaeICTBEHHOCTh U H3MEHUUBOCTbD.

I'enernka 4emoBeka. Kapuotun uenoBeka. OCHOBHBIE  METOIBI TI'E€HETHKM  YEJIOBEKa:
reHeaJornyeckuii, ONM3HELOBBIM, LIUTOT€HETUYECKUH, OMOXMMHUYECKUH, MOJEKYJISIPHO-T€HEeTHUYECKHM.
CoBpeMeHHOe omnpeiesieHne TeHOTUIa: TOJTHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUITUPOBAHUE, B TOM UHCIIE
¢ nomompto IIlIP-ananu3a. HacnencTBeHHble 3a00eBaHUs 4YeJIOBEKa: TI'eHHble OOJe3HH, OOJE3HH C
HACJIC/ICTBEHHON MPEepacioNoKeHHOCTbI0, XpOMOCOMHbIE Oosie3HH. ComaTudeckue W T'eHEepaTUBHBIE
myTauuu. CTBOJIOBbIE KJIETKU. [IpuHIMMIBI 370poBOro oOpa3a KHU3HM, AMATHOCTUKH, MPOMUIAKTHUKUA U
JICYCHHS] TEHETHYECKUX Oosie3Hel. MenuKo-reHeTHYeCKoe KOHCYIbTUPOBaHUE. 3HAUYCHHE MEIUITMHCKON
TeHETUKU B PEIOTBPAILECHUH U JICYCHUU TeHETUYECKHX 3a00JIeBaHuUil yeloBeKa.

JdemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3s, C. C. Uersepukos, H. B. Tumodeer-Pecosckuii, H.
. BaBuios.

Tabnuupl u cxembl: «MOHOTHOPHIHOE CKpEIMBAHUE M €ro IIMTOr€HEeTHYeCcKas OCHOBa», «3aKOH
pacuienjieHus W €ro IUTOreHeTHYecKash OCHOBa», «3aKOH YHCTOTHI TameT», «JlurubpuaHoe
ckpenuBanue», «llutomorndyeckue OCHOBBI AUTHOPUIHOTO CKpeuuBaHus», «Meio3y, «B3anmopeiicTeue



aJUIETIbHBIX TE€HOBY», «l €HeTHdecKkue KapThl PACTEHMM, XUBOTHBIX M 4eloBeKay, «['eHeTuka mnoisay,
«3aKOHOMEPHOCTHU HACJIEN0BaHUs, CLEIUIEHHOIO ¢ MOJI0M», «KapnoTumnsl yenoBeka U )KMBOTHBIX», «Buibl
U3MEHYMBOCTHY, «MoaudukaronHas W3MEHUYMBOCThY», «HaciemoBanue pesyc-¢pakropay, «l'eHernka
TPy KpoBW», «MyTamOHHAs: U3MEHYUBOCTbY.

Ob6opynoBanue: MO/EJIN-alIIMKaluu «Monorubpuanoe CKpELIMBaHUE, «Henonxoe
JOMHUHUpOBaHME», «JlurubpunHoe  ckpemuBanue», «llepekpéct  Xpomocom», MHKPOCKOI U
MUKponpenapat «Jpo3opuna» (Hopma, mytanuu (GopMbl KppUILEB U OKpacku Tena), repbapuii «I'opox
IIOCEBHOM».

JlaboparopHble U NpaKTHYecKue padoThbl:

Jlaboparopuass pabora Ne 5. «l3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO U JTUTHOPHIHOTO
CKpELIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopaTopnas pabora Ne 6. «/3ydeHne MOAU(MUKAIMOHHOW W3MEHYMBOCTH, ITIOCTPOCHUE
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JIaGoparopnas padota Ne 7. «AHanu3 MyTanuil y Apo30(uiibl Ha TOTOBBIX MUKpPOTIpErapaTaxy.

[IpaxTuueckas padora Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHbIX YEJIOBEKaAy.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MPoLEcC. 3apoKICHHUE CeIeKINH U fomecTukanus. Yuenue H. M. BaBuiioa o
LEHTpax MPOUCXOXKIECHUS U MHOTrooOpa3usi KyJIbTYpHbIX pacTeHHi. LIeHTpbl MPOUCXOXKACHUS TOMAIIHUX
KUBOTHBIX. COpT, IOpO/Ia, IITAMM.

CoBpeMeHHbIE METO/BI CEeNeKIMH. MacCOBbIN M MHIUBUIYaIbHBIA OTOOPHI B CEJIEKIUU PACTEHUN U
KUBOTHBIX. OIleHKa 3KcTephepa. bBIM3KOPOJACTBEHHOE CKpelMBaHUE — WHOpUAMHT. Yucras IuHMUS.
CkpemBanue 4UCTbIX JHUHUWA. ['ereposuc, mnu rulpupHas cuina. HepoicTBeHHoe ckpeluBaHue —
ayropunuur. OtnanéHHas ruOpuamsanus U e€ ycnexu. VICKyCCTBEHHBbIM MyTareHe3 U IOJy4YeHHE
MOJIMIUIOUAOB. JIOCTHKEHUS CeIEKIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak orpaciib Mpou3BOJACTBA. [ eHHast MHXKeHepUs. DTallbl CO3JaHUs] PEKOMOMHAHTHOM
JAHK u Tpancrennbix opranu3moB. Knerounas mnxkeHepus. Kinetounsle KynbTypbl. MUKpPOKIOHAIBHOE
pa3MHOXXeHHe pacTeHuid. KioHupoBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3HCTBEHHBIX OpPraHHU3MOB.
Okonoruyeckue u 3tndeckue npodiemsl. MO — reHeTrnuecku MOAU(PUIINPOBAHHBIE OPTraHU3MBI.

JleMoHCTpanuu:

IToptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmuipl 1 cxembl: KapTra «LeHTpbl MPOMCXOXKIEHUS U MHOT000pa3usi KyJIbTYPHBIX PACTEHUI,
«[Toponpl mOMamIHUX JKUBOTHBIX», «CopTa KyJNbTYpHBIX pacTeHHil», «OTaanéHHas TUOpUAM3ALUN»,
«Pabotel akanemuka M. ®. HBanoBay, «llomummongus», «OOBekTHl OuoTexHONOTMM», «KieTouHsle
KYJIBTYpPbI U KIIOHUpOBaHue», «KoHCTpyHnpoBaHUEe U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHMe: MYJSDKU IJIOJIOB U KOPHEIJIOAOB JUKUX (DOPM M KyJIbTYpPHBIX COPTOB pPacTEHHI,
rep6apuii «CenbCKOX03HCTBEHHbBIE PACTEHUSI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METOJbl U JIOCTHIKEHUS CENeKIIMM pPACTeHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIUIO, [JIEMEHHYIO0 ()epMy, COPTOMCTIBITATENbHBIM y4acTOK, B TEIUIMYHOE XO34HCTBO,
71a00paTOPUIO arpOYHUBEPCUTETA UM HAYYHOT'O LICHTPA)».

11 KJIACC

Tema 1. DBOJTIOLHUOHHAA OUOJIOTHA.
[IpeanochlIK BO3HUKHOBEHHUS SBOJIOLMOHHOM TEOpHH. DBOJIOLMOHHAs TEOpUS U €€ MEeCcTo B
Ouosnorun. BiusHue 3BOTIONMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUU U APYTUX HAYK.



CunerenbcTBa 3BomoNUH. [lameoHTonornyeckue: IMOCIENOBATEIbHOCTh TOSBIEHUS BUIOB B
NaJICOHTOJIOTHYECKOM JIETOMHCH, TiepexoaHble (hopMmbl. buoreorpaduueckue: cXoAcTBO U pasnuuue GpayH u
(GJI0p MaTEPUKOB M OCTPOBOB.

DOMOpHONOTHYECKHe: CXOJCTBA M pa3iuyus SMOPUOHOB pa3HbIX BHJIOB  IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTMYHBIC, PYIUMEHTApHBIE OpraHbl, aTaBU3MBbL.
MouekynsipHO-OMOXUMUYECKHUE: CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META00IMYECKUX
IIyTE€H Y BCEX OPraHU3MOB.

OpomtonmonHas teopust Y. lapeuna. [Ipeanocsuiku BOZHUKHOBEHUS JapBUHU3MA. J[BHIKYILIME CUIIBI
BOMIIOIIMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TPU OrPAHUYEHHOCTH PECYpCOB,
HeomnpeaenéHHas N3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBII 0TOOP).

Cunrernueckas Teopus 3Bosonnu (CTO) u €€ 0CHOBHbIE MOJIOKEHUS.

Muxkpososntorus. [Tomynsnus Kak eTuHUIa BUIa U BOJIOLUY.

JBuwxymme cuibl  ((hakTOpbl) SBOMIONUM BHJIOB B MpHUpoAe. MyYTalMOHHBINA Mpolecc Hu
KOMOWHATHBHASI U3MEHUUBOCTG. [lonynsannoHHbIe BOJHBI U peiid renoB. M3omsamus 1 Murparms.

EcrecTBeHHbII 0TOOp — HanpaBISIOMUI GakTop BoTOIIH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3ynbTar HBoionuu. [Ipumepsl mnpucnocobieHuit y
Opranu3MoB. ApoMoOp(0O3bl U UAUO-aIANITAIIH.

Bun u Bunoo6pasosanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BUA00Opa30BaHus: reorpaduieckoe,
IKOJIOTUYECKOE.

MaxkposBomtorusi.  DPopmbl  dBONIONUHM:  (UIETHYECKas, JUBEPreHTHAas, KOHBEPIeHTHa,
napasuienpHas. HeoOpaTuMOCTh SBOMIOIHH.

[IpoucxoxaeHnue OT HeclNeUUaIu3upOBaHHbIX MpeakoB. Ilporpeccupyromas crenuanu3anus.
AJlanTiBHAs paguanus.

JdemoHcTpamum:

[Toptpetsr: K. JIlunueit, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, O.
Mromnep, A. H. Cesepiios.

Tabmuipl u cxembl: «Pa3BuTHe OpraHmdyeckoro Mupa Ha 3emie», «3apOoAbIlId TO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Dopmbl OoppObI 3a cyllecTBOBaHUE», «EcTecTBeHHBI 0TOOp»,
«MHorooOpasue copToB pacTeHuit», «MHoroo0pasmue nopoJi ;KUBOTHEIX», «llomynsaumn», «MyTannoHHas
U3MEHUYUBOCTb», «Apomopdo3sl», «Mnnoanantanuu», «OOmas nereHepanus», «JBIKyIIMe CHIIbI
ooy, «Kapra-cxema Mapmipyra nyremectBus Y. [lapsuna», «boppba 3a cyliecTBOBaHHUEY,
«[IpucrnocobneHHOCTh ~ OpraHu3MoB»,  «l'eorpaduyeckoe  BHI000pa3zoBaHHE»,  «IKOJIOTMUYECKOE
BU000pa30BaHUE».

O6opynoBaHue: KOJJIEKLHS HACEKOMBIX C PAa3JIMYHBIMU THIIAMHU OKpPacKH, HaOOp IJIOIOB U CEMsH,
kosutekuus «I[Ipumepbl 3alUTHBIX NPUCHOCOOIEHUN Yy KUBOTHBIX», MOJENb «OCHOBHBIE HalpaBICHUS
IBOJIIOLIUMY, 00BEMHAsE MOIeNb «CTPOEHHE TOJIOBHOT'O MO3Ta MMO3BOHOYHBIX».

buoreorpaduueckas kapta mupa, kKomnekuus «Dopmbl COXPaHHOCTH HCKOMAEMBIX >KUBOTHBIX H
pacTtenuii», Mmonenb anruiukanus «llepexkpéct xpomocom», BiakHbIe IpenapaTsl «Pa3BUTHe HACEKOMOTO0Y,
«PazBuTHe IATymKn», MEKpornpenapat «Jpozodumray (Hopma, MmyTaruu (GOpMbI KPBUTHEB U OKPACKHU TENA).

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JIaboparopnas padota Ne 1. «CpaBHeHuUE BUJIOB 110 MOP(}HOIOTHIECKOMY KPHUTEPHION.

JlabopaTtopHas pabora Ne 2. «OmnmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHUTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KH3HU Ha 3emJie.

JloHayuHbIE NPEACTABICHUS O 3apOKICHUM KU3HU. HaydHble rHIIOTE3bl BO3HUKHOBEHMS KM3HU Ha
3emute: aOWOreHe3 W MaHCIepMUs. XUMHUECKash YBOIOIHMA. AOMOTEHHBIN CHHTE3 OPTAaHMYECKUX BEIIECTB



U3 HEOPraHWYECKUX. DKCHEPUMEHTAIBHOE MOATBEPKACHUE XMMHUYECKON 3BOJIOIMU. HavanbHble 3Taribl
Oouonornyeckoit sBomouuu. [umoresa PHK-mupa. @opmupoBanume MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHUE MPOTOKIETKU. [lepBhie KieTkH 1 uX 3Bomonus. GopmMupoBaHre OCHOBHBIX TPYIII KUBBIX
OpraHU3MOB.

Pazputue xu3Hu Ha 3emuie mo 3paMm W nepuoaaMm. Karapxei. Apxeickas U MPOTEPO30ICKas 3PBbI.
[Taneosoiickass 3pa u €€ mepuonabl: KEMOPUICKUN, OpPIOBUKCKHMA, CHIIYPUHCKHNA, JEBOHCKHUU,
KAMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3so3oiickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepuoibl: MajeoreHOBbI, HEOr€HOBbIN, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M TE0JOrMYecKHX mporeccoB. (OCHOBHBIE 3Talbl  3BOJIOLUU
pacTUTENILHOTO W KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHHi W KMBOTHBIX. [losiBieHue, pacuBeT H
BBIMUPaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHUpa Kak OTpa)k€Hue 3BOMOUUH. OCHOBHBIE CHCTEMATHYECKUE TPYIIIIbI
OpraHU3MOB.

OBoronUs 4elnoBeKa. AHTPOMNOJOrUS Kak Hayka. Pa3BuTue NpeAcTaBiIe€HUN O NPOMCXOKICHUU
yenoBeka. Meroabl u3yuyeHus aHTponoreHesa. CxoacTBa M pa3iauuMsl YEJIOBEKA M HKUBOTHBIX.
CucremMaTH4ecKoe MOJI0KEHHUE YETIOBEKa.

JBwxynme cuibl ((pakTopsl) aHTpororeHe3a. HacnencTBeHHas M3MEHUMBOCTH M E€CTECTBEHHBIH
ot6op. OOmEeCTBeHHBIN 00pa3 KU3HU, U3TOTOBICHHE OPYIUH TPY/Aa, MBIIIJICHHE, PEYb.

OcCHOBHBIE CTaAMM W BETBH 3BOJIIOIIMM YEJIOBEKAa: aBCTpAJONUTEKu, YenoBek ymenslid, YenoBek
npsaMoxo i, YenoBek HeaHaepTalibckuid, YenoBek pa3yMHbld. Haxo k1 MCKONIaeMbIX OCTaTKOB, BpEMS
CYIIECTBOBaHHMS, O0JIACTH paCcIIPOCTpaHeH s, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

YenoBedeckne packl. OCHOBHBIC OOJBIIME pachl: EBPONCOWAHAS (EBpasuiickas), HErpo-
aBcTpanouiHas (3KBaTopuaibHasi), MOHTOJIOUAHAS (a3MaTCKO-aMepUKaHcKas). UepThl MPUCIOCOOIEHHOCTH
MIPEICTABUTENCH YEIOBEUYECKUX pac K yCIOBUSM cyllecTBOBaHUs. EquHcTBO uenoBedeckux pac. Kpuruka
pacuzma.

JdemoHcTpaumnu:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Musep, I'. Opu, Y. /lapsus.

Tabmuier u cxembl: «Bo3HukHOBeHHe CONHEUHOH cUCTeMBbI», «Pa3BUTHE OPraHMYECKOrO MHPay,
«PactutenpHas kieTka», «OKuBoTHas kinetka», «lIpokapuoruueckas kieTka», «CoBpeMeHHas cucTeMa
OpraHuyeckoro mMupa», «CpaBHEHHME aHATOMHUYECKHMX YEpPT CTPOEHHS YEIOBEKa U YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAaJeOHTOJIOTUYECKUX HAXOJOK IMPEAKOB COBPEMEHHOIO YeIOBEKay,
«/peBHeiimue moan», «pesHue moamn», «IlepBsie coBpeMeHHBbIE JII0an», «HenoBeueckue pacb».

Ob6opynoBanne: mymspku «l[IpoucxoxaeHue denoBekay (OIOCTBI aBCTPATONMUTEKA, MUTEKAHTPOIIA,
HeaH/epTaliblla, KPOMAaHbOHIIA), CICHKU WJIN H300pakeHUs KaMEHHBIX OpYAMH MEepBOOBITHOTO yelIOBEKa
(xkaMHU-4yOMIIIEephl, pyOmia, ckpebia), TeoXpoHOJIOTHYecKass Tabnuia, Koekuus «DopMbl COXPaHHOCTH
MCKOIIA€MBbIX )KMBOTHBIX M PACTEHUI».

JlabGoparopHble U NpaKkTUYecKue padoThbl:

[Ipaktrueckass pabora Ne 1. «M3ydeHHe WCKOMAEMBIX OCTATKOB pPACTEHUHW U JKUBOTHBIX B
KOJUICKIUSAX».

OKCKypcusi  «DBOJIIOIUS OpPraHMYEecKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAyUHbIH WIIH
KpaeBeIUECKU My3€eil).

Tema 3. Opranusmbl 4 OKpY KaroLIasi cpeaa.

DKOJIOTHSl KaK Hayka. 3afadyd M pas3fesibl AKOJIOTMU. MeToAbl 3KOJOTMYECKHX MCCIIECOBAaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenbl 0OuTaHus OPraHu3MOB: BO/IHAS, HA3€MHO-BO3/1yIlIHAsA, TIOYBEHHAs, BHYTPHOPTaHU3MEHHAS.



Oxonorndeckue haxroprl. Knaccudukanus 3x0n0rudeckux (pakTopoB: abOMOTHYECKHE, OUOTHIECKHE
U aHTPONOTeHHbIE. J[eficTBHE HKOIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbuoTtnueckue (HaKTOphl: CBET, TeMIepaTypa, BIaXHOCTb. DotomepuonusM. IIpucrnocobneHus
OpPraHU3MOB K JIEUCTBHUIO a0NOTHYeCKUX (hakTOpoB. bruonornueckne puTMsl.

buotnueckue QaxkTopel. Buasl OHOTHYECKMX B3aMMOACHCTBHI: KOHKYPEHLHS, XHIIHUYECTBO,
cumObno3 u ero ¢opmel. [lapasutusm, Koomepauus, MyTyadu3M, KOMMEHCAIH3M (KBapTUPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIM3M, HEUTpalu3M. 3HA4eHHE OWOTHMYECKMX  B3aWMOJCWUCTBUH U
CYIIIECTBOBaHMS OPraHW3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU THomynsanud. OCHOBHbIE MOKA3aTeNU MOMYNSIMU: YUCICHHOCTD,
IUIOTHOCTb, POKJAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpanus. JMHaMUKa YMCICHHOCTH TOMYJSIIHMUA U e
perymsusi.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ym6oasar, K. @. Pynwe, 3. ['ekkensb.

Tabmuuer um cxemsl: kapta «lIpupomnbie 30HBI 3emium», «Cpensl OOWUTaHHS OpPTaHU3MOBY,
«Doronepuoausm», «llomymsimumn», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH TMOMYJSALUU HHEQY30pHH-
TyQenbkuy, «[lumessie nenmn.

JlaGopaTopHble H MpaKkTH4YecKHe padoThi:

Jlaboparopuass pabora Ne 3. «Mopdonorudeckne OCOOCHHOCTH pPACTEHWUH W3 pPa3HBIX MECT
oOUTAHUSY.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuueckas padota Ne 2. «[loacuér MIOTHOCTH MOMYJNALNNA Pa3HBIX BUIOB PACTCHUN».

Tema 4. CooO1iecTBa U IKOJI0TrHYECKHE CHCTEMBbI.

CoobmectBo opraHu3sMoB — OwuoineHo3. CTpyKTypsl OHOIIEHO3a: BHAOBAs, MPOCTPAHCTBEHHAs,
Tpouueckas (nuieas). Buabli-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Dkojoruueckue cucreMbl  (9kocuctembl). [loHsitue 00 dKocucTeMe U OHOTrEOLEHO3E.
OyHKIIMOHATBHBIE KOMIOHEHTBHl AIKOCHUCTEMBI: TPOIYLEHTH, KOHCYMEHTHI, pPeayleHThl. Kpyroopor
BEIIECTB U TIOTOK PHEPTUU B dKocucTeMe. Tpodudueckue (MUIIEBBIE) YPOBHHU KOCHUCTEMBI. [IneBkie nenu
u cerd. OCHOBHBIE IIOKa3aTeNd SKOCHCTEMBI: OHoMacca, MPOAYKLHUSA. DKOJIOTHYECKHE IHPAMUJIBL:
MPOIYKIIMH, YUCIEHHOCTH, Onomacchl. CBOWCTBAa IKOCHCTEM: yCTOMYHMBOCTh, CAMOPETYISIUs, Pa3BUTHE.
Cyxkueccust.

[Ipuponnble  3KocHCTEMBL.  JKOCHUCTEMBI 03€p M peK. OJKOCUCTeMa  XBOMHOIO  WJIH
HIMPOKOJIUCTBEHHOTO JIeca.

AHTpONOTreHHbBIE  HKOCHUCTEMBI.  ATpO3KOCHUCTeMBL.  YpOoskocucrteMbl. buonorndyeckoe u
X03SICTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznoobpazue kak (QakTtop ycroWumBOCTH dKocucTeM. CoxpaHeHHUE OHMOJOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panurnsl, coctaB u cTpykTypa Ouochepsl. Kupoe
BemecTBO W ero QyHknuu. OcobeHHocTH Ouochepsl Kak riao0ambHON ASKOCHMCTEeMBI. J[MHaMHYeckoe
paBHOBecHe U oOpaTHasi cBsI3b B Orocgepe.

KpyroBopoTsl BemecTB U OMOreOXMMHUYECKUE LMKIIBI JIEMEHTOB (yriepoja, a3oTa). 30HaJIbHOCTb
o6unochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emmu. AHTpONOreHHBbIE H3MeHeHUs B Ouocdepe. [mobanbpHBIC
9KOJIOTHYECKHE TPOOIIEMBI.

CocymecTBoBaHHEe TNpUpoAbl U dYenoBedyecTBa. CoxpaHeHue OHOpa3sHOOOpasusi Kak OCHOBa
ycroiunBocTd  Ouocdepbl. OcHOBa palMOHAIBHOTO YIPAaBICHHUS MPHPOJAHBIMU pecypcaMu W HX
UCIOJIb30BaHue. JlocTukeHust OMOJIOTMH U OXpaHa MPUPO/IBI.



JdemoHcTpaumuu:

[optpetsr: A. JIx. Terncnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupr u  cxembl: «lIumeBble nenu», «buoneHo3: coctaB U  cTpykTrypa», «lIpuponnsie
coobmiectBay, «llemu nuranusy, «OKojgorudeckas nupamuiay, «buocdepa u yenoBek», «IKocHUCTEMA
HIMPOKOJINCTBEHHOIO Jieca», «DKOCUCTEMa XBOWHOIO Jjeca», «buoleHO03 BomoéMay, «ATpOLECHO3Y,
«IIpuMepHbIE aHTPOIIOIEHHBIE BO3AEHCTBUS HA IPUPONY», « BaskHeWIIne HCTOYHUKY 3arpsi3HEHUsS BO3aAyXa
U TPYHTOBBIX BOZ», «llouBa — BakHe#mas cocraBisitomas 6rnocheps», «PakToOpsl Jerpajanui MouBy,
«[TapaukoBbii 3¢ dexr», «DakTopsl PaJIUOAKTUBHOIO 3arpsi3sHeHus Ouocdepsl», «OOmas cTpykrypa
ouochepsl», «Pacmpocrpanenune x)u3HH B Ouocdepe», «O30HOBBIA 3KpaH Ouochepr», «Kpyroropot
yraepojaa B 6uocheper, «KpyroBopot azora B IpuUpoae».

ObopynoBanue: Moaenp-ammukanus «Tunuunele  OHOIEHO3bI», repbapuil  «PacTuTenbHbIe
cooOuiecTBa», Koyiekuu «buoneHos», «Bpenutenun BaKHEHIINX CEIbCKOXO3AHCTBEHHBIX KYJBTYPY,
repoapuM M KOJUIEKLMU PACTEHMH W KUBOTHBIX, MPHHAJIKALIME K Pa3HBIM 3KOJOIMYECKHM TIpyIIaM
onHoro Buaa, Kpacnas xuura Poccuiickoit @enepaunu, n300paxxeHUs] OXpaHAEMbIX BUJIOB PAacTEHUH U
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA ITIPOIPAMMBI 110 BHMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30BAHUMA

Cormmacao ®I'OC COO, ycraHaBiauBarOTCs TPeOOBaHUA K Pe3yibTaTaM OCBOEHHUS OOYYAIOIIMMUCS
2
MIporpamMM CpeIHEero 00IIero o0pa3oBaHMs: JIMYHOCTHBIM, METAIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType NUYHOCTHBIX Pe3yJabTaTOB OCBOCHHMsS mpeamera «buoyiorus» BbIAEIEHBI CIEIYIOIINe
COCTaBJISIFOLIME: OCO3HAHWE OOYUYAIOIIUMUCS POCCUHUCKON Tpa)IaHCKOW HACHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BHUTHUIO, CAMOCTOSATEIHLHOCTH U CaMOOIPEICICHHIIO, HAIMYNE MOTHUBAIMU K OOyYCHHIO OMOJIOTHH,
I[EJICHAIIPABJICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHI JTMYHOCTH HA OCHOBE KITIOUEBBIX I[CHHOCTEH H
UCTOPUYECKHUX TPaJULIUN pa3BUTHA OMOJIOTMYECKOTr0 3HAHMS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS
PYKOBOJICTBOBATbCS B CBOEH JI€ATEIHHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, IPUCYIIUMHU CHCTEME
OMOJIOTUYECKOT0 00pa30BaHUsl, HAIMYUE DKOJOTUYCCKOTO TMPABOCO3HAHMSI, CIIOCOOHOCTH CTABHUThH LIETH U
CTPOUTH )KU3HCHHBIC TUIAHBI.

JIndHOCTHBIE PE3yJbTaThl OCBOEHUs IMpeamera «buonorus» AOCTHUralTcs B €IMHCTBE Y4eOHOU U
BOCIIUTATEILHOU JESATENHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMHU COLIMOKYJIBTYPHBIMHU,
UCTOPUYECKIMH ¥ JIYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHSATBIMH B OOIIECTBE MpaBWIAMU U
HOpPMaMH TIOBEJICHUS U CIIOCOOCTBYIOT TpOIlECCaM CaMOTIO3HAHHSI, CAMOBOCIIUTAHUS M CAMOPA3BUTHS,
pa3BUTHS BHYTPEHHEW MO3UIIUU JTUYHOCTH, TATPUOTU3MA, YBAKEHUS K 3aKOHY U MPABOIOPSIJIKY, YEIOBEKY
TpyJa U CTapuieMy MMOKOJICHHIO, B3AUMHOTO YBaXXEHUS, OEPEKHOTO OTHOIICHUS K KyIbTYPHOMY HACIEIUIO
Y TpaJuLHsIM MHOTOHAMOHAILHOTO Hapoaa Pocculickoit @enepanuu, Npupoe U OKPYKaroIEn cpee.

JIM9HOCTHBIE pe3yNbTaThl OCBOCHUS Yy4yeOHOTO mpeamera «bBHONOTHS» JOIDKHBI  OTpa)XaTh
TOTOBHOCTb U CIIOCOOHOCTH O0YYaroIIMXCsl PYKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH Mo3uluen
JUYHOCTH, CUCTEMO 1IEHHOCTHBIX OPUEHTAIN, TO3UTUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHICKOT0 OOIIEeCTBa, pacHIMpEHUE IKU3HEHHOTO OIbITa W OIbITa
JESATSIILHOCTH B IPOIIECCE pean3alliil OCHOBHBIX HAIPABJICHUN BOCIUTATEIHHOW JEATCIHHOCTH, B TOM
YHCIie B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(hOPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMNA 00YYAIOIIErOCs KaKk aKTUBHOTO M OTBETCTBEHHOTO WICHA
POCCHICKOTO 00IIIEeCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U MTPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHUH
yueOHBIX M MMO3HABATEIbHBIX 33/1a4, BHITOJTHEHUU OUOJIIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEACIIATH COOCTBEHHYIO TIO3UITUIO 1T0 OTHOIICHHUIO K SBJICHHUSIM COBPEMEHHOW JKU3HU
1 OOBICHATH €€;

YMEHHE YUUTHIBATh B CBOMX JACHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOACHCTBHUSI JOJCH
C pa3HBIMU YOSXKICHUSMHU, KYIbTYPHBIMU [IEHHOCTSMH U COLIMATILHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MIPOIIECCE COBMECTHOTO BBIITOJIHCHUS YICOHBIX, TO3HABATEILHBIX U
UCCIICJIOBATeIILCKAX 3a7ad, YBAKUTEIBHOTO OTHOIICHHWS K MHCHHIO OIIIOHEHTOB TpU OOCYKICHUHU
CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMaHUTapHON M BOJOHTEPCKOU NEATENHHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA



c(hOpPMHUPOBAHHOCTh POCCUMCKOMN TPakTaHCKOW HMIEHTUYHOCTH, MATPHUOTHU3MA, YBAKEHHUS K CBOEMY
HapoJly, 4yBCTBAa OTBETCTBEHHOCTHU Iepen PoauHOM, roploCTH 3a CBOM Kpaii, cBOIO PonuHy, CBOU A3BIK U
KYJIbTYpY, IPOILIOE U HACTOAIIEe MHOTOHAIIMOHATBLHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MIPUPOJTHOMY HACIEAUI0 U MaMSATHUKAM IPUPOJbI, JOCTHXKEHUSM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIIEHUBATh BKJIQJ POCCHUCKHUX YYEHBIX B CTAHOBIICGHWE M pa3BUTHE OHOJIOTHH,
MOHWMAHUS 3HAYCHHsI OMOJIOTHH B TO3HAHWW 3aKOHOB TPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOIO
00111eCTBA;

uaeitHas yoexaEHHOCTh, TOTOBHOCTh K CIY)KEHUIO U 3ammre OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHHBATH CHUTYAIllMI0O W TPUHAMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHUWE K CBOMM PpOAMUTENSIM, CO3JaHHI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU Hapoa0B Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETHYECKOE OTHOIICHHUE K MUPY, BKIIOUYasi CTETHKY ObITa, HAYYHOTO U TEXHHYECKOrO TBOPUECTBA,
cropTa, TpyJa, OOIIeCTBEHHBIX OTHOIICHUN;

MMOHUMAHUE SMOIIMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHHE TMPOSBISATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usnueckoro BocHMTAHHWS, (POPMUPOBAHUS KYJbTYPbl 310POBbSI W 3MOLHMOHAJIBHOIO
Os1aronosyqusi:

MOHMMAaHUE W peau3alus 3J0pOBOro W 0e30macHoro obOpas3a >KW3HH (30pOBOE TMHUTaHUE,
COOIOZICHNE TUTHEHUYECKUX TIPABUI U HOPM, cOATaHCUPOBAHHBIN PEKUM 3aHATHI U OTIbIXa, PerylsapHas
dusnyeckass akTUBHOCTH), OEPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY
(GU3UYIECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHUMAHUE IEHHOCTH TMPaBWJI HHAWBUAYATLHOTO M KOJJIEKTUBHOTO OE€30I1aCHOTO TOBEACHUS B
CUTYaIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TOCIEACTBUI U HETPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aJKOTO0JIs, HAPKOTHKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K AaKTHUBHOH J€ATEIbHOCTU TEXHOJOTMYECKOM U COLMAJIbHOM HaNpaBJIEHHOCTH,
CIOCOOHOCTH WHUITMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIIBHO BBITIOJHITH TAKYIO ACITEIHHOCTH;

WHTEpEC K pa3NuyHbIM chepam nmpodeccrHoHambHON NeaTeTbHOCTH, YMEHNE COBEPIAaTh OCO3ZHAHHBIN
BbIOOp Oyymieit mpodeccuu u pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPHUPO/Ie KaK UCTOYHHUKY KU3HU HA 3eMJie, OCHOBE €€
CYILIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJOTHYECKON KYJNbTYphl: IPUOOPETEHHE OMBITA TIAHUPOBAHUS MOCTYNKOB U
OIIEHKH UX BO3MOYHBIX TTOCJIC/ICTBUM JIJISI OKPYXKAIOIIEH CpPEIbI;



OCO3HaHUE TN100aIbHOr0 XapaKkTepa 3KOJOTHYECKUX MPOoOIeM U MyTeil UX pelIeHHs;

CIOCOOHOCTh MCIIONIB30BaTh NpUOOpeTaeMble MPH W3YYEHUH OHOJIOTMM 3HAHHMS W YMEHHS MpU
peleHnn MpoOJieM, CBSA3aHHBIX C PAlMOHAJIBHBIM IMPHUPOJIONONB30BaHIEM (COOMIOJICHHE TPaBUII
MOBE/ICHUs B MPUPOJE, HANPABIECHHBIX HAa COXPAaHEHHE pPAaBHOBECUS B JKOCHUCTEMaX, OXPaHy BHJIOB,
JKOCHUCTEM, Onocdepsl);

AKTUBHOE HEINPUATHE JEUCTBUM, NPUHOCALIMX BpPEI OKPYKAIOLIEH NPUPOJHON Cpene, YMEHHUE
IPOTHO3UPOBATh HEOJIATONPUSATHBIE HKOJOTHUECKUE TIOCIEJACTBHA MPENNPUHUMACMbIX JEHCTBUHA H
IpeoTBpallaTh UX;

HaJIM4Yue Pa3BUTOTO SKOJIOTMUYECKOTO MBIIIJICHHS, IKOJIOTUYECKON KYJIbTYpBI, OMbITa JAESITEIbHOCTH
OKOJIOTMYECKOW  HANpaBICHHOCTH,  YMEHUS  PYKOBOJCTBOBAaThCS ~ MMH B  IIO3HABATEJIBLHOM,
KOMMYHHKAaTHBHON M COLIMAIBHOM IMPaKTHKe, TOTOBHOCTU K YYacTHUIO B IMPAKTHYECKON NESATEIHLHOCTH
9KOJIOTHYECKON HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHON NPAaKTUKH, OCHOBAHHOTO HA JMAIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MECTa B MOJUKYITYPHOM MHUDPE;

COBEpIICHCTBOBAHUE SI3bIKOBOW M UMTATENIbCKOW KYJIBTYpPhI KaK CPEACTBA B3aUMOJCHCTBUS MEXKIY
JFOIBMU ¥ TIO3HAHUS MUPA;

MMOHUMAaHKE CIie(UKH OMOJIOTUY KaK HAyKH, OCO3HAHHS €€ poiii B (DOPMHUPOBAHUH PAMOHAIEHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKAlolleM MHpe Kak O €eIUHCTBE
OPUPOJIbI, YelOBEeKa M OOIeCTBa, B IMO3HAHWU MPUPOTHBIX 3aKOHOMEPHOCTEH M pelleHuu MNpodiIem
COXpaHEHHSI TPUPOJHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JJISi COBPEMEHHON NMBHJIM3AIMU: OOECIIEYCHUST HOBOTO
YPOBHS pa3BUTHs MEAUIIMHBI, CO3JaHIE TEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX pelaTh PeCypCcHbIE
npo0JieMbl Pa3BUTHUS YEJIOBEYECTBA, MOUCKA MyTEH BBIXOJA M3 TI00ATBHBIX SKOJIOTHUYECKHUX MPOOIEM H
obecrieyeHns Tiepexoia K YCTOWYMBOMY pa3BUTHIO, PAIMOHAIBHOMY HCIOJIB30BAHUIO TPUPOTHBIX
pecypcoB u (GOPMUPOBAHHIO HOBBIX CTAaH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMUECKUX 3HAHMM B LIEJSIX MOBBIIIEHUS O0IEH KyIbTypHl,
€CTeCTBEHHO-HAyYHOM TI'PaMOTHOCTH, KakK COCTaBHOM 4acTM  (PYHKIMOHAIBHOM TIpPaMOTHOCTH
obOyJaronuxcs, GOpMHUPYEMON MPU U3yUYEHUU OHOJIOTHH;

MMOHWMAaHKE CYIIHOCTH METOJIOB MO3HAHMUS, MCIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH
UCINOJIb30BaTh MOJIydyaeMble 3HAHUS s aHaluu3a M OOBACHEHMs SBJICHUH OKPYXKAIOLIEro MUpa Hu
OPOMCXOJAIIMX B HEM HM3MEHEHHUH, yMEHHUE JenaTh OOOCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE Hay4YHBIX
($aKTOB M MMEIOIINXCS TAaHHBIX C IEITBI0 TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CTIIOCOOHOCTh CaMOCTOSITENIFHO HCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHHS IS PEUIeHHs MpoOiieM B
pealbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHME LIEHHOCTH HAyYHOW JIe€ATENbHOCTH, TOTOBHOCTh OCYIIECTBISATh HPOEKTHYIO H
UCCIIEIOBATEIBCKYIO JESITETLHOCTh HHANBHIYaTBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO W CaMOOOpa3oBaHUIO, K aKTHUBHOMY
MOJYYEHHUIO HOBBIX 3HAHHUM MO OMOJIOTUU B COOTBETCTBUHU C KU3HEHHBIMH MTOTPEOHOCTAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTanpez[MeTHme PE3YIBbTATBI OCBOCHUA yqe6Horo npeamera «buonorus» BKIIIOYAIOT: 3HAYMMBIC
JJIsA (I)OpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA o6yqaloumxc;1 MCKIUCHTUIIIIMHAPHBIC (MC)I(HPC,Z[MCTHLIC)
O6H_ICHay‘-IHBIC MOHATHA, OTpaXaroIIUC LNEIOCTHOCTH Haquoﬁ KapTUHBI MHpa U CHCL[I/I(bI/IKy METOJ0B



NIO3HAHUS, UCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, 3HEPrus, sBICHME, NPOLECC, CUCTEMA,
HAY4HbIH ()akT, NPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIelOBaHHE, HAONIOJICHHE,
U3MEpEeHUe, OHKCHEPUMEHT W JPYIHX), YHHUBEpCaJbHbIE Yy4eOHBbIC JCHCTBHS (IIO3HABATEIbHBIC,
KOMMYHHKaTHBHBIE, pETyJATUBHBIE), oOecneunBaroniie GopMupoBanue GyHKIMOHAIBLHON IPaMOTHOCTH U
COLMAJIBHOM KOMIETEHUMH OOYy4YaroUIUXCs, CIIOCOOHOCTh OOYYaIOUIMXCS MCIOJIb30BaTh OCBOEHHBIE
MEXIUCLUUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHMS W yHHMBEpCalbHblE YdeOHbIE JIEHCTBUSA B
II0O3HABATEJILHON U COLIMAJIBHON ITPAKTHKE.

MeramnpeaMeTHble Pe3yiabTaThl OCBOCHMS HPOrPaMMbl CpeJHEero oOIero oOpa30BaHUsS JOJKHBI
OTpakaTh:

OgByaeHne YHMBEPCAJIbHBIMH YU4eOHBIMH NI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHE IeHCTBHS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTYaJIM3UPOBaTh MPOOIIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh IPU OCBOCHHUU 3HAHUN NPUEMBI JIOTHUECKOrO MBIIIICHHUs (aHaInW3a, CUHTE3a,
CpaBHEHHUsI, Kiaccu(uKanuu, 0O0OIIECHNS), PACKPBIBATh CMBICT OMOJOTHMYECKHX MOHSATHH (BBIIENIATH MX
XapaKTepHbIE IPU3HAKHU, YCTAaHABIMBATh CBSI3U C IPYTUMU MOHATUSAMN);

ONPEACIATh LENIN AEATEIbHOCTH, 3a/aBas NapaMmeTpbl U KPUTEPUM HUX JOCTHIKEHUS, COOTHOCHUTH
pE3yJIbTaThl AESATEIBHOCTH C IOCTABICHHBIMU LIENISMU;

MCITIOJIH30BaTh OMOJIOTUYECKUE TIOHATHS Il OOBsICHEHUS (PAKTOB U SIBIICHHI KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXJEHUS (MHAYKTUBHBIE, JEAYKTUBHbIE, IO aHAJOIMH), BBISBISATDH
3aKOHOMEPHOCTH U MPOTUBOpPEUUsT B PACCMATPUBAEMBIX SIBJICHUSX, (QOPMYJIHUPOBaTh BBIBOJABI U
3aKJIFOYEHHS;

IIPUMEHATH CXEMHO-MOJIEJIbHBIE CPEICTBA ISl IIPEACTABICHNS CYIIIECTBEHHBIX CBA3EH M OTHOLUICHHUN
B U3y4aeMbIX OMOJIOTHUYECKHX 00BEKTaX, a TAK)KE MPOTUBOPEUNI Pa3HOTO POJIA, BBIABICHHBIX B PA3IMYHBIX
UH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUIAH peLICHUs NOpoOieMbl ¢ y4€TOM aHalM3a HUMEIOIIUXCS MaTepUalbHbIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTHb KOPPEKTHBBI B JACSATEIBHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIBTATOB LENSAM, OLEHUBATH
PHUCKH MOCIEACTBUN ACATEIBHOCTH;

KOOPAMHUPOBATh U BBIOIHATH padOTy B YCIOBUSAX PeaibHOTO, BUPTYaJIbHOI'O U KOMOWHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BBIe HCCIIEN0BATEILCKHIE AeHCTBHUS:

BJaJIeTh HaBBIKAMH  y4eOHO-HCCIIEZOBAaTEIbCKOM M  MPOEKTHOM  JIESATETbHOCTH, HaBbIKAMH
paspenieHus npobsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJOB PElIEeHUs
IIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB [TO3HAHUS;

HCIIO/IB30BaTh PA3JIMYHbBIE BUBI IEATEIBHOCTH 110 MOJYYEHUIO HOBOI'O 3HAHHUS, €r0 UHTEPIIPETALlUH,
npeoOpa3oBaHUI0 M NPUMEHEHHIO B YYEOHBIX CHTyallUsX, B TOM 4YHCJIE€ NPHU CO3JaHMM Y4eOHBIX U
COLIMAJIBHBIX IIPOEKTOB;

¢dbopMUpOoBaTh Hay4YHBIM THUI MBIIUIEHUS, BIAJAETh HAyYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMHU
MOHATUSMU U METOAAMU;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 337a4l B 00Pa30BaTEIbHON NEATEIBHOCTH M JKU3HEHHBIX
CUTyalUsX;

BBISIBJIATh IIPUYHMHHO-CJIEJICTBEHHBIE CBS3M W AKTyaJIM3UPOBATh 33J1ady, BBIJBUIaTh THIIOTE3Yy €€
pElIeHUs, HAaXOAUTh apryMEHThl I J0KAa3aTeIbCTBA CBOMX YTBEPXKACHUM, 3a1aBaTb IapamMeTpbl H
KPUTEPUU PELLICHUS;



aHAJIM3UPOBATh MOJIyYEHHbIE B XOJI€ PEIICHUs 3aJaud pe3yNbTaThl, KPUTHUUYECKHU OLEHUBATh HUX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH PUOOPETEHHBIN OMBIT;

OCYILIECTBIISTh  IICJICHANIPABICHHBIM IOMCK TEepeHoca CpelICcTB U CHocoOOB  JAEWCTBUS B
npohecCuOHANBHYIO Cpeay;

YMETh MIEPEHOCUTDH 3HAHUS B IO3HABATEIBHYIO M MPAKTHUECKYIO0 001aCTH KU3HEACSITEIbHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE WJEH, MPEAJaraTb OpPUTHHAIbHBIE MOAXOAbI M PEUICHHs, CTaBUTh MPOOJIEMBbI U
3aJa4d, JOIMYyCKAIOUI1e aJlbTePHATUBHBIEC PEIICHUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3TUYHBIX HCTOYHUKAX MHPOpPMALUU (TEKCTe y4eOHOTO MOocoOWs, HaydHO-
HOMYJISIPHOM HUTepaType, OMONIOrMUECKUX CIOBapsX M CIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B
WutepHere), aHanu3upoBaTh WHGOPMAIUIO PA3NIUYHBIX BUAOB U (OPM MPEICTaBICHUS, KPUTHUYECKH
OLICHUBATH €€ TOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

(bopMyIHpOBATH 3aMPOCHl M MPUMEHATH Pa3IMYHBIE METOABI MPU MOUCKE M 0TOOpEe OMOIOTHYECKOi
uH(popMaIuu, HeOOXOAUMOI JIJIs1 BBITIOJIHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HMCHOJb30BaHUS  HMH()POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIB30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAIBHYIO (OPMY MpPEACTABICHHsS OWOIOTHYECKOW HH(OpMAIH
(cxembl, TpaduKH, JUArpaMMBbl, TAOIUIIBI, PUCYHKH U JPYTOE);

WCIOJIb30BaTh HAYYHBIN S3bIK B KaueCTBE CPEICTBa MPHU paboTe ¢ OMOIOrHYecKor HH(pOpMAIUEi:
NPUMEHATh XUMUYECKHe, (PU3MUecKrue U MaTeMaTUYeCKHe 3HAKW M CHMBOJIBI, (GOpMyJbl, abOpeBHarypy,
HOMEHKJIATYpy, UCIIOJIb30BaTh U MIPEOOPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATIISTHOCTH;

BIIaJIETh HAaBBIKAMU pACIO3HABaHMS M 3allUThl MHpOpManuu, WHOOPMALMOHHONW OE30MacHOCTH
JUYHOCTH.

OgJiajienne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSAMU:

1) oO1enmue:

OCYILECTBIATh KOMMYHHUKAIlMM BO BceX cdepax >KU3HU, AKTUBHO YYacTBOBAaTh B JHUaliore WX
JUCKYCCHM TIO CYIIECTBY OOCyXJIaeMoW TeMbl (yMEHHE 3a/laBaTh BONPOCHI, BBICKAa3bIBaTh CYXKICHHUS
OTHOCHTEJIHO BBITIOJIHEHUS TpeajiaraeMoil 3aadyd, yYUTHIBAaTh MHTEPECHl U COTIACOBAHHOCTH ITO3UIIHA
JPYTUX YYaCTHUKOB JHMAJIOTa WIN JUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHBIE CPEJACTBA OOIEHUS, MOHMMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
NPEANOCHIIOK BO3HUKHOBEHUS KOH(MJIMKTHBIX CHTyallud, YMeTb CMsrdatb KOH(IUKTBI U BECTH
NIEPETrOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOcOOaMH OOIICHWS W B3aUMOJCHCTBHUS, TOHMMATh HaMEPEHHUS IPYTUX
Jro/ied, MPOSBIATh YBAXKHUTEIbHOE OTHOIIEHHE K COOECeHUKY UM B KOPPEKTHOH (opme (hopMyaupoBarh
CBOU BO3PaXKEHHUS;

Pa3BEPHYTO M JIOTMYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCTIOIB30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMAaTh ¥ UCIOJb30BATh MPEUMYILIECTBA KOMAHIHON W MHIMBHYaJbHON pabOThI NMpU peIIeHUH
Ouosnornyeckoir  mpoOieMbl, OOOCHOBBIBATH HEOOXOJMMOCTh TMPUMEHEHHUS TPYNIOBHIX  (opMm
B3aMMOJICHCTBYS IPU pEelIeHUH yueOHO! 3a/1auH;

BEIOMPATH TEMATUKY W METOJBI COBMECTHBIX JEHCTBUH C yIETOM OOIIMX MHTEPECOB U BO3ZMOKHOCTEH
KaXJI0T0 YJIeHa KOJJICKTUBA,;



IIPUHUMATD LIEJIM COBMECTHOM IEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAMHHUPOBATH JEUCTBUSA IO €€
JOCTH>KEHUIO: COCTABIIATH TUIAH JACHCTBHIMA, paclpeesisiTh poJid ¢ Y4ETOM MHEHUI y4aCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOW PabOTHI;

OLIEHMBATh KayeCTBO CBOEro BKJIAJAa M KaXJOr0 y4aCTHHMKAa KOMaHJAbl B OOLIMI pe3ysibTaT IO
pa3paboTaHHBIM KpUTEPUSIM;

IIpeAJIaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJIEU C ITO3ULIMY HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON
3HAYMMOCTH;

OCYILIECTBIIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEIACHHE B PANIMYHBIX CUTYalUsX, NPOSBIIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIMATHBHBIM.

OgBiageHne YHHMBEPCAJIBHBIMHU PeryJsiTHBHBIMY 1efiCTBUAMM:

1) camoopranmu3amnus:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BbIABICHHS NMPOOJIEM M UX pEIIEHHUs B >KU3HEHHBIX U
Y4EOHBIX CUTYaLUsX;

BBIOMPATh HA OCHOBE OMOJOTMYECKMX 3HAHUH 1IEeJIeBBIE I CMBICIOBBIE YCTAHOBKH B CBOMX JICHCTBHUSX
Y IIOCTYIIKaX 110 OTHOLIEHUIO K KMBOW IPUPOJIE, CBOEMY 3J0POBBIO U 3JJ0POBBIO OKPYKAIOLINX;

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENbHYIO JAEATEIbHOCTb, BBIABIATH MPOOJIEMBbI, CTaBUTh U
(bopMynupoBaTh COOCTBEHHBIE 331a4K B 00pPa30BaTEIILHOM JESITEIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH pEIIEeHHs NpoO0JIeMbl € YY4ETOM HMMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclIMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUI;

JeNIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 33 PEILICHNUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHUIO IIUPOKOW 3PYAULMU B pa3HbIX 0OJACTSIX 3HAHUM,
IOCTOSIHHO IOBBIIIATh CBOM 00pa30oBaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYallsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh, OLICHUBATh COOTBETCTBUE
pE3yNbTaTOB LIEIISAM;

BJaJIeTh HaBBIKAMHU IIO3HABATEJIIbHOM peduIeKCHMH KaK OCO3HAHMS COBEpIIAEMBbIX JACUCTBUI U
MBICTUTENIBHBIX MTPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI PEPIIEKCUH NIl OLIEHKH
CUTYyalluH, BBIOOpa BEPHOIO PELICHUS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IPU aHAIU3€E PE3YyIbTaTOB ACATECIBHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATB MOTUBBI U apI'yMEHTBI APYIUX IIPU aHAIU3€ PE3YIbTATOB IEATEIBHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLUIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YeJloBeKa.

HNPEIMETHBIE PE3YJBbTATHBI

[IpenMeTHbIe pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha 6a30BOM YpOBHE BKITFOYAIOT
cnenuduaeckue s yaebnoro npenmera «buonorusy HaydHbIE 3HAHUS, YMEHHUS U CIIOCOOBI ACHCTBUHN 1O
OCBOCHHIO, MHTEPIPETAlM W TPEoOpa30BaHUIO 3HAHWMA, BHUBI JEATEIHLHOCTH TO TOJIYyYEHHUIO HOBOTO
3HaHUS ¥ TPUMEHEHUIO 3HAHWHA B PA3IMYHBIX yYEOHBIX CHUTYAIUSIX, a TAaKKE€ B PEATbHBIX KU3HEHHBIX



CUTYyallUsX, CBA3AaHHBIX ¢ Ouosorueil. B mporpamme npeameTHble pe3ynbTaThl MPEACTABICHBI 110 rOfaM
o0OyueHusl.

[IpenmetHbie pe3ynbTaThl OCBOEHUS ydeOHOro mnpenmera «buonorus» 6 10 Knacce IOIKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTb 3HAHUH O MECTE M POJIM OMOJIOIMU B CUCTEME HAyYHOI'O 3HaHMS €CTECTBEHHBIX
HayK, B ()OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYUYHOW KapTHHBI MUPA U HAYYHOT'O MUPOBO33PEHHUS,
0 BKJIAJAE POCCHUHCKHX M 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (DYHKIIMOHAIBLHOU
IPaMOTHOCTH Y€JIOBEKA ISl peIIeHUs )KU3HEHHbIX 3aj1ay;

YMEHHUE pacKpbIBaTh COAEpKaHUE OMOJIOrMYECKMX TEPMUHOB U MOHITUMN: J)KU3Hb, KJIETKA, OPIaHU3M,
MeTaboau3M (0OMEH BeIIECTB W TPEBpallleHHe HHEPIruu), TOMeocTa3 (CaMOoperyisius), ypOBHEBas
OpraHu3aIys JKUBBIX CHCTEM, CAMOBOCIIPOU3BEICHHE (PEPOAYKIHS), HACIEACTBEHHOCTh, H3MEHYHUBOCTb,
POCT U Pa3BUTHUE;

yYMEHUE H3J1araTb OUMOJOrMYECKHe TEOpHM (KJIETOYHAs, XpPOMOCOMHAs, MyTallMOHHAs, LIEHTpaJIbHAs
JorMa MOJIEKYJIsIpHON Oumosoruu), 3akoHbl (I'. Mennens, T. Moprana, H. . BaBunosa) u ydenus (o
LEHTpax MHOroo0pasus U MPOUCXOXKACHUsSI KyabTypHbIX pacTeHuil H. 1. BaBuiioBa), onpenenars rpaHuLibl
UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHUE BIa/leTh METOJaMM HAy4YHOTO IO3HaHMsA B OMOJOrMM: HAONIOJEHHE U ONMCAHUE MKHUBBIX
CHCTEM, MPOLIECCOB U SIBICHUH, OpraHU3alus ¥ MPOBEJACHNE OMOIOTHIECKOTO SKCIIEPHUMEHTA, BBIIBHKCHHE
THIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXIYy HCCIEIyeMbIMA BEIMYMHAMHU, OOBSICHEHHE ITOIYYEHHBIX
pe3ysIbTaTOB, HUCIOJb30BAaHHBIX HAY4YHBIX MOHATHH, TEOpPUH M 3aKOHOB, YMEHHE JejaTbh BbIBOJIbI Ha
OCHOBAHUU HOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIJCIATh CYHNICCTBEHHBIC TIPU3HAKA BHUPYCOB, KJIETOK MPOKAPHUOT H IYKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJETOYHBIX OPraHM3MOB, OCOOEHHOCTH TIPOLIECCOB: OOMEHa BEUIECTB U
IPEBpALLCHHs] SHEPTHH B KIIETKe, (POTOCHMHTE3a, INIACTUYECKOTO U HIHEPTeTHUECKOro 0OMeHa, XeMOCHHTE3a,
MHTO3a, MeH03a, OIJIOIOTBOPEHUS, PA3MHOKEHHU S, UHMBU1yaJIbHOI'O Pa3BUTUsI OPraHUu3Ma (OHTOIeHe3);

YMEHHE MPUMEHSATH IMOJyYeHHbIC 3HAHUS Il OOBSICHEHHS OMOJIOTHYECKUX MPOIECCOB M SBJICHUH,
JUTS TIPUHSATHS TPAKTUYECKUX PEIICHWH B TIOBCEIHEBHOW JKM3HU C IENBI0 oOecredeHus: 0e30MmacHOCTH
CBOETO 3JI0POBbSI U 3/I0pPOBbSl OKPYXKAIOIIMX JIIOJEH, COOMIONEHUS HOPM TpaMOTHOTO TIOBEAEHUS B
OKpY’Karollel MpUpoJHOHN cpefie, TOHMMaHue HEOOXOMMOCTH MCIIOIb30BaHUs JOCTH)KEHUI COBpeMEHHON
OHOJIOTHY ¥ OMOTEXHOJIOTHA JUIsl PAlMOHAIBHOTO MTPHPOIOTIONIE30BAHHS,

YMEHHE pelIaTh 3JeMEHTapHbIe TeHETHUYECKHE 3a/aud Ha MOHO- M JAWTHOPHIHOE CKPEUIMBAHHE,
CIIETIJICHHOE HAClIeZIOBaHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKpELIMBaHMUS JIs TMpeACKa3aHus
HacJIeI0BaHMs TPU3HAKOB y OPTaHU3MOB;

YMEHHE BBINOJIHSTH JIaDOpaTOpPHbIE U NpaKTUYeCKHe paboThl, COOMIOAATh MpaBuiIa Mpu padboTe C
y4eOHBIM U JJa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHUE KPUTHUYECKU OLIEHUBATh U MHTEPHPETHPOBATH MHPOPMALMIO OHMOJIOIMYECKOI0 COJEepKAHuU,
BKJIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHMS U3 pa3IMYHBIX MCTOYHHMKOB (CpEACTBa MAaccoBOM HMHpOpMaIuH,
HAYYHO-TIOMYJISIPHBIE MaTepUaNbl), STHYECKHE AaCTeKTHl COBPEMEHHBIX HWCCIEIOBaHUN B OWOJIOTHH,
MeIuIuHe, OMOTEXHOJIOTHH;

YMEHHUE CO03/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOIIEHHS, 00001as OHOJOTHYECKYIO
UH(POPMALIHIO U3 HECKOJIBKUX UCTOUHUKOB, IPAMOTHO MCIOJIb30BATh MOHATUWHBIN anmapar OHMOJIO0THH.

[IpenMeTrHble pe3yabTaThl OcBOeHUs ydeOHoro mnpenmera «buonorus» 6 11 Kaacce TONKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUHA O MECTE U POJM OMOJOIMM B CHCTEME HAyYHOI'O 3HAHHs €CTECTBEHHBIX
HayK, B (JOPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTHHBI MUPA U HAYYHOI'O MHUPOBO33pPEHHUS,



0 BKJIAJIE POCCHUCKUX W 3apyOeKHBIX Yy4EHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (DYHKIIMOHAIBHON
TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHHS )KU3HCHHBIX 3a]1a4;

YMEHHE pPaCKphIBaTh COJEPKAHUE OHOJOTUYECKMX TEPMHHOB U TIOHATHUN: BHUJ, MOMYJISIUS,
reHo(OHM, HBOJIOLHUA, [BIXKYIIUE CUJIbl ((QaKTOpbl) 3BOJIOLKHU, MPUCHOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa3oBaHue, FKOJIOTHYeCKre (PakToOphl, SKOCUCTEMA, MPOIYLIEHTbl, KOHCYMEHTBI, PEeAYyLEHTHI, 1IeTH
MUTaHMS, SKOJIOTHYeCKas MupamMuia, buoreoreHos, onocdepa;

YMEHHE H3JIaraTh OHWOJOTHYecKHe Teopuu (dBoitonmoHHas Teopusi Y. JlapBuHa, cCHHTETHYECKas
TEOpHsl HBOJIIOLIMHU), 3aKOHBI M 3aKOHOMEpHOCTH (3apoabliieBoro cxoacrsa K. M. bapa, uepenoBanus
IJIaBHBIX HampaBiieHud u myter 3poitonuu A. H. CeBeproa, yuenus o 6uocdepe B. M. Bepnaackoro),
OTIPECIIATh TPAHUIIBI UX MPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BJAJICTh METOJaMH HAy4HOTO IO3HAHWs B OHMONOTHH: HAOIIOJICHUE M OIMHMCAHUE >KUBBIX
CHUCTEM, IIPOLIECCOB U SIBJICHUI, OpraHU3aIs U MPOoBe/IeHne OMOI0rHUYeCKOro HKCIIEPUMEHTa, BbIIBU)KEHUE
TUIOTE3bl, BBISIBICHUE 3aBHCHUMOCTH MEXIY MCCIEAYEMBIMU BEIMYMHAMH, OOBICHEHHE MOJIYyUYEHHBIX
pPE3yJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX TOHATHW, TEOPHA W 3aKOHOB, YMCHHE JeJIaTh BBIBOJBI HA
OCHOBaHUH TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICNATh CYLIECTBEHHBbIC MPHU3HAKU CTPOCHUS OUONOrMYecKUXx OOBEKTOB: BHJIOB,
MOMYJSIHMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOI€OLEHO30B U HKOCHCTEM, OCOOEHHOCTH
IPOIIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH,  €CTECTBEHHOro  oTOOpa,  BHI000pa30BaHUS,
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB, JIEHCTBHUS YKOJIOTHYSCKUX (PaKTOPOB HA OPTaHU3MBI, IEPCHOCA BEIICCTB
U TIOTOKAa HSHEPruU B HKOCHCTEMAax, AHTPOIOICHHBIX H3MEHEHHH B JKOCHCTEMaX CBOEH MECTHOCTH,
KpyroBOpOTa BEUIECTB U OMOT€OXMMUYECKUX LIUKIIOB B Onocdepe;

YMEHHE NMPUMCHSTHh MOJNyYeHHBbIC 3HAHUS IS OOBSICHEHUS OMOJIOTMYECKUX IMPOIECCOB U SIBJICHUH,
JUTSE TIPUHATUS TPAKTUICCKUX PEIICHUH B IMOBCEJIHEBHOW JKHU3HU C IICNIbI0 OOecrieueHus: 0e301macHOCTH
CBOETO 37I0POBBSI U 3JI0POBbS OKPYKAIOLIUX JItOJIeH, COOMIOACHHMS HOPM TPaMOTHOTO MOBEJCHHUS B
OKpYKarollel MpupoaHON cpesie, MOHUMaHUe HEOOXOIMMOCTH UCIIOIb30BAHUS TOCTHKEHUH COBPEMEHHOM
OMOJIOTHH JIJIS PAllMOHATILHOTO MPUPOIOOIE30BAHNS;

YMEHHE pelIaTh dJIEMEHTApHbIE OMOJIOTHUYECKUE 3a/la4M, COCTABIISATH CXEMBI MEPEHOCa BEIIECTB U
SHEPTUU B DKOocHUcTeMax (I[ENH MUTaHuUs);

YMEHHE BBIMIOJHATH JTA0OpPATOpHBIE W MPaKTUYECKHE padoOThI, COONI0IaTh MpaBWia Mpu padoTe ¢
y4eOHBIM U JJa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTUYECKU OIICHUBATH W WHTEPIPETHPOBATh HHPOPMAIIHIO OMOJIOTHYECKOTO COJICPIKAHUS,
BKITIOUAIOIIYIO TICEBJIOHAYYHbIC 3HAHHS M3 PAa3IMYHBIX MCTOYHHUKOB (CpPEICTBAa MAccoBOW WH(OpMaiuu,
HAyYHO-TIOMYJISIPHBIE ~ MaTepuaibl), paccMaTpuBaTh  TJ00albHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOMIECHUIO K HUM COOCTBCHHYIO TTO3UITHUIO;

yMEHHE CO37]aBaTb COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHUs, 00001Iasi OMOIOTHYECKYIO
UH(}OPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIb30BaTh MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bubnuoreka [{OK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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https://m.edsoo.ru/7f41c292
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPU U3YUCHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Boma u 1 bu6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmuotexa [JOK
KaTaJINTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»
b K
7 VYraeBospl. JIunuas 1 no/morexa [0

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuorexa [JOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas
cucremMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTpENapaTax U ux
OTHCAHUE»
bu6mmorexa [IOK
12 (JOMeH BEIECTB M META0OMH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Potocires. XemocHrres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
kJeTku. Muros. JlaboparopHas BuGmorexa IOK
15 pabota Ne 3 «Habmtonenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEeIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
16 buocunTe3 Oenka. Peakmms bu6mmoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

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

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pazoBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII0I0TBOPEHHE.
JlaGopaTtopHnast pabota Ne 4 bubnnoreka [JOK

21 0.5
«M3y4yeHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»

99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o bubnnorexa [HOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS

24 Ipu3HaKoB. MoHOTHOpHIHOE bubmmorexa LHOK

P ] P https://m.edso00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaBninqoro HapaneI OBaHUS bubmmorexa [JOK
a https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNe
npu3HakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpeTMBaHus y Ap0o30(HIIbI HA
TOTOBBIX MUKpPOIIpEapaTaxy
27 I'enetuka moma. HacimenmoBanme bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

https://m.edso00.ru/863e8c60

HUsmenunBocth. HenacnencreseHuas
U3MEHUYUBOCTh. JlaboparopHas

pabota Ne 6. U3yuenue bubnunoreka [HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBennast "3MEHYMBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnnoreka [JOK
«AHamM3 MyTanui y 1po3oduisl Ha https://m.eds00.ru/863e8efe
TOTOBBIX MUKpPOIIpEnapaTax»
bubmuorexa [JOK
30 Penetinia seropexa 1 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 teme «HacnencTBeHHOCTh U 1
W3MEHYHBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 (Cenexuus kax Hayka i mpouece L https://m.eds00.ru/863e9214
33 MeToap! M TOCTUIKEHUS CEJIEKIIUNA 1 bu6mmoreka [JOK
pacTEeHU U KUBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHoIorus Kak orpacib 1 bubnnorexka [JOK
MIPOU3BOJCTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTraBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaboparopHuas padota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIONUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeoOpaTtumocTs 3BoOIONNN

Hctopust sxu3Hu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['MnoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padorta Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OpraHn4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunorexa [JOK
aJanTaluy 4eJI0BeKa https://m.edso0o.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKOJI0rus KaK HayKa
21 Cpenbl 0OUTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



https://m.edsoo.ru/863ea5a6
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(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusnue cBeta Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEyCa»
bu6mmorexa [IOK
23 buorutieckie dakTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MOB — bubnuotexa [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [TpupoiHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U YKOJIOTMUECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue /ITox
pen. [laceunuka B.B., Akunonepnoe o6mectBo «M3narensctBo «IIpocBemieHuey
* buonorus, 11 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue
/Tloxn pen. Ilaceunnka B.B., Akiinoneprnoe obmectBo «M31aTenbcTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
Metoauyeckoe nocooue moAroToBICHO K 3AaHHOMY B cooTBeTcTBUH ¢ DI'OC
yueOHuKy A. A. Kamenckoro, E. A. KpukcyHosa, B. B. [Taceunuka «buosorus.

O6mas ouonorusi. 10—11 knaccel. ba3oBblil ypOBEHbY.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

edsoo0.ru






