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IHOACHUTEJIBHAA 3AIIUCKA

[Tpu pa3zpaboTke MporpaMMbl MO OHOJOTUM TEOPETHUECKYI0 OCHOBY Ul OIpPEEICHUS
MOJIXO0A0B K (OPMHPOBAHUIO COJAEpKaHUS ydeOHOro mpeamera «bHOJOTHS» COCTaBWIM:
koHnenryaiabHble TonokeHus PI'OC COO o B3amMOOOYCIIOBIEHHOCTH IIEJICH, COJEp KaHus,
pe3yabTaToOB 00Y4YEHHUsI U TPEOOBaHMIA K YPOBHIO MOATOTOBKU BBITYCKHUKOB, OJIOXKEHUS 00 00IINX
HeIsIX W MPUHILMIIAX, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSIHHME CHCTEMbI CPEAHEro OOILero
obpaszoBanus B Poccuiickoit @eneparuu, a TaKxkKe MOJIOXKEHUS O crielupuke OMOI0THH, e€ 3HAaYeHUN
B [TI03HAHUU )XKUBOW MPUPOJIBI U 0OECTIEYeHUH CYIIECTBOBAaHHUS YelloBeueckoro obmectBa. CorjaacHo
Ha3BaHHBIM TIOJIOXKEHHUSIM, ONPEIENCHbl OCHOBHbIE (DYHKIMM TMporpaMMbl N0 OuHonorun u eé
CTPYKTYypa.

[IporpamMma mo Ouosiornu HaéT MpeacTaBlIeHUE O IeNx, 00 o0IIel cTpaTeruu OO0ydeHHs,
BOCIIUTAHMS U Pa3BUTHS 00ydaloOIIMXCs CpelIcTBaMU yueOHoro npeamera «buonorusy, onpenenser
00s13aTeNbHOE TPEAMETHOE COAEPIKaHUE, €ro CTPYKTYpY, paclpeseseHue Mo pasfesiaM U TeMa,
PEKOMEHIYEMYIO MOCIEA0BATENBHOCTh U3yUEHHS yUeOHOT0 MaTepuana ¢ y4éToM MEXIPEAMETHBIX
U BHYTPUIIPEIMETHBIX  CBsI3€i, JIOTUKK  00pa3oBaTENLHOTO  TPOLECCa,  BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIXCSl.

B porpamme 1mo OMoIOTHY TaKKe YIUTHIBAIOTCS TPEOOBAHUS K TNIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM pe3yibTaraM o0ydeHHs B (OPMHUPOBAHMM OCHOBHBIX BHUOB
y4eOHO-TI03HABATEIbHON ~ JEATENbHOCTH/YUYeOHbIX JCUCTBUH  OOYydYalomMXCs 1O  OCBOCHHIO
coJiepKaHusl OMOJIOTHYECKOTO 00pa30BaHUs.

B mporpamme mo O6umonorun (10-11 kiaccel, 6a30Bblii YpOBEHb) peaqn30BaH MPUHIIMIT
MIPEEeMCTBEHHOCTH B U3YUeHHH OUOJIOruH, O1aroiapsi YeMy B Hel MpocMaTpUBAETCs HAIPaBJIEHHOCTh
Ha pa3BUTHE 3HAHUHN, CBA3AHHBIX C (POPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
LEHHOCTHBIX OpUEHTAUNA JIMYHOCTH, 3KOJOTHYECKOIO MBILIUICHUS, MPEJCTABIECHUNH O 3J0pOBOM
o0pase KHU3HU U OCpeXHbIM OTHOIICHUEM K OKpYXKaroled mpupoaHoil cpene. [loaromy Hapsay c
M3Y4YeHHEM OOIeOMOIOrMYeCKUX TEOpHUil, a TakKe 3HAHUN O CTPOEHUU KUBBIX CHCTEM DPAa3HOTO
paHra v CyIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX MPOILIECCOB B IIPOrpamMme 1Mo OHOJIOTHH YIEJIEHO
BHHUMaHUE HCIOJIb30BAHUIO TIOJTYYEHHBIX 3HAHUN B TIOBCETHEBHOM )KU3HU AJIs1 pEIICHUS MPUKIIATHBIX
3aJa4, B TOM 4YHCIE: NPOPHIAKTUKMA HACIEICTBEHHBIX 3a00JIeBaHUI dYeloBeKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTHPOBAHUS, 0OOCHOBAHUSI HKOJIOTMUYECKU L1eJeco00pa3HOro MOBEEHUs B
OKpY>Kalolllel MPUPOAHON Cpele, aHaIM3a BIUSHUSA XO3SMCTBEHHOW JESATEIBHOCTH YEJIOBEKA Ha
COCTOSIHME TPUPOIHBIX M HCKYCCTBEHHBIX OJKOCHCTEM. YCUJICHHE BHUMAHHUS K MPUKIATHON
HaIpaBJICHHOCTH y4eOHOTo npenmera «bronorusy npoauKTOBaHO HEOOXOAUMMOCTBIO 00ECTICeYeHHUS
YCIIOBUHM JJisi peuieHus] OAHOW M3 aKTyaJbHBIX 33/ay IIKOJIHHOTO OMOJOrHYeckoro oOpa3zoBaHUS,
KOoTopasi mpenamnojaraeT (GopMUpOBaHHE Y OOYJArOMIMXCsS CIOCOOHOCTH aJanTUPOBATHCS K
M3MEHEHUSAM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUDA.

Buonoruss Ha ypoBHe cpenHero oOmero o0Opa3oBaHHUS 3aHMMaeT BakHoe MecTo. OHa
obOecrieunBaer (GopMHUpOBaHWE Y OOYYAIONIMXCS TPEACTABICHHM O HAayYHOW KapTHHE MUpa,
pacmmpsier U 000011aeT 3HaHUS O )XKUBOH NpUpoAe, €€ OTIUYUTENIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3ali ¥ DJBOJIOLUWHU, CO3AA€T YCIOBUS [UIsl: TO3HAHHUS 3aKOHOB KUBOW TMPUPOJBL,
(dbopMupoBanust HyHKITMOHATBLHOW TPAMOTHOCTH, HABBIKOB 3JJ0POBOT0O M 0€301acHOT0 00pa3a KU3HH,
HKOJIOTMYECKOT0 MBIIUIEHHUS, IEHHOCTHOTO OTHOUIEHHSI K )KUBOM MPUPOJIE U YEIOBEKY.

Bonbmioe 3naueHne GMOIOTHS UMEET TaKXkKe Uil PeIeHNs BOCTIUTATEIbHBIX U Pa3BUBAIOIINX
3a/1a4 cpeaHero oO0mero oOpa3oBaHMs, CONHAIM3AlMK oOydarommxcsa. M3ydenue Owmosioruu
obecrieunBaeT ycioBus i (HOPMHpPOBAHUS WHTEIUICKTYalbHBIX, KOMMYHUKAIIMOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYpbI, CHOCOOCTBYET MHTErpalluu OMOJIOTHYECKUX
3HAHUW C TIPECTABICHHUSMH W3 APYTUX YUEOHBIX MPEIMETOB, B YAaCTHOCTH, (U3UKH, XUMUU H
reorpaduu. Ha3BanHbIe 1o0keHust 0 MpeHa3HaueHuu yueOHoro npeameTa «broiaorus» coctaBuiu
OCHOBY Ul ONpEIENeHHs TOAXOI0B K OTOOpY M CTPYKTYpPHUPOBAaHHIO €ro COJepiKaHus,
MPE/ICTaBJICHHOI0 B IpOrpaMMe Mo OMOJIOTHH.



Ot60p conepxkanusi yueOHOTO TIpeameTa «buosorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUN KYJIBTYpOCOOOpPa3HOTO TOIXOJa, B COOTBETCTBUU C KOTOPHIM OOYYAIOUIUECS TOJIKHBI
OCBOUTH 3HAaHUS U YMEHHUS, 3HAUMMbIE s (GOPMUPOBAHUS OOILIEH KYyJIbTYpHI, ONpEAeNsolne
aJICKBaTHOE TIOBEJCHHE UYEIOBEKA B OKpPYXKAIOIICH MPUPOIHONW cpene, BOCTPEOOBAHHEBIE B
MMOBCETHEBHON >KM3HU M TMPAKTHYECKOW nesaTeabHOCTH. Oco00oe MECTO B ATOM CHCTeME 3HAHUWI
3aHMMAIOT DJIEMEHTHI COJIEPKaHUsI, KOTOPHIE CITYKaT OCHOBOH Jist YOpMHUPOBAHMSI TIPEICTABICHHIA O
COBPEMEHHOM €eCTECTBEHHO-HAyYHOW KapTHHE MHUpPAa U ILEHHOCTHBIX OpPUEHTAIUSAX JHMYHOCTH,
CHOCOOCTBYIONINX I'yMaHU3AIMKA OMOJIOTHIECKOT0 00pa3oBaHUsI.

CTpyKTypHpOBaHHE COJIEpKaHUs y4eOHOro Mmarepuana B HporpamMme Mo OHUOJNOrHH
OCYIIECTBICHO C y4Y€TOM MPHOPUTETHOTO 3HAYCHUS 3HAHUNA 00 OTIMYUTEITBHBIX OCOOCHHOCTSIX
KHUBOU MPUPOJBL, O €€ YPOBHEBOM OpPraHU3allMU U 3BOIIOLUHU. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yaeOHOoro npeameTa «broIorus» BBIICICHBI CIEIYIONINE CoJepKaTellbHbIe JIMHUN: «bronorus kak
Hayka. Meroabl HayyHOro mo3HaHus», «KieTka kak Ouonormueckas cucreMayn, «OpraHusMm Kak
Ouosorudeckasi cuctema», «Crucrema U MHOrooOpa3re OPraHudecKOro MUPay, « IBOJIONUS JKUBOK
MPUPOAB), «IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Henr wmsydenust yueOHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE — OBIIAJICHHE
00y4aloIUMUCS 3HAHUSIMH O CTPYKTYpPHO-(DYHKIIMOHAIBHON OpraHU3alluy *KUBBIX CUCTEM Pa3HOTO
paHra u npruoOpeTeHrne yMEHUN UCIIONIb30BaTh 3TH 3HAHUS I TPAMOTHBIX JICWCTBUN B OTHOILICHUH
O00BEKTOB JKUBOM MPUPOJIBI U PELICHUS PA3INYHBIX )KU3HEHHBIX TPOOJIEM.

Joctuxenne menu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecrieunBaeTcs peleHrueM CIeAYyOIUX 3a1au:

OCBOEHHE 00YJAIOIIUMUCS CHCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHSIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIYKallUX OCHOBOU AJisi (popMHpOBaHUS MpeICTaBICHUMA
0 €CTeCTBEHHO-HAYYHOU KapTHHE MUPA, O METO/IaX HAy4YHOTO MO3HAHUS, CTPOSHUHN, MHOTO00Opa3uu
U OCOOCHHOCTSIX JKMBBIX CHUCTEM pa3HOTO YPOBHS OpraHU3alluM, BBINAIOIIUXCS OTKPBITUSAX H
COBPEMEHHBIX MCCIICIOBAHUSX B OMOJIOTHH;

dbopMupoBaHue y oOOydYalOIIMXCS TO3HABATEIbHBIX, HWHTEIEKTYAJIbHBIX U TBOPYECKUX
CIOCOOHOCTEH B IpoIlecce aHAIM3a JAHHBIX O MYTSX Pa3BUTHS B OMOJIOTHH HAYYHBIX B3TJISIOB, HACH
Y TIOJIXOJIOB K M3YyYEHHIO )KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3AIlNH;

CTaHOBJICHUE Y 00yJaromuxcs o0uen KyabTypsl, GyHKINOHATIHHON TPAMOTHOCTH, Pa3BUTHE
YMEHHI OOBSICHATH M OLIEHHWBATH SIBJICHUS OKPYXKAIOIIErO0 MHUpPA XKUBOW MPUPOABl HA OCHOBaHHUU
3HAHUU U OTBITA, TOJIYYEHHBIX TIPU U3YYCHUU OMOJIOTHH;

dbopMupoBaHHe Yy OOYYAOIIMXCS YMEHHUW WIUTFOCTPUPOBATh 3HAYCHHE OMOJOTHYECKHX
3HAHUW B TMPAKTUYECKOW JEATETHHOCTH 4YEJIOBEKA, PA3BUTHH COBPEMEHHBIX METUITMHCKUX
TEXHOJIOTHI ¥ arpoOMOTEXHOJIOTHIA,

BOCTIIUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIIOBEKOM >KMBOW MPHPOJIHI,
HE0OXOIMMOCTU OEepeKHOr0 OTHOUIEHMsI K HEW, COONIOCHUS 3THYECKUX HOPM MpU MPOBEIACHUU
OMOJIOTUYECKUX UCCICIOBAHMIA;

OCO3HAHHE ILIEHHOCTH OWOJIOTMYECKHUX 3HAHUW JUIsl TIOBBIIICHHSI YPOBHSI 3KOJIOTHYECKOM
KYJIBTYPBI, 17151 POPMUPOBAHUS HAYIHOTO MHPOBO33PECHHS;

IpUMEHEHHE NPUOOPETEHHBIX 3HAHUM W YMEHHI B TMOBCEIHEBHOW >KM3HHM JI OLIEHKU
MOCTIEJICTBHI CBOEH 1€ATEIIbHOCTH IO OTHOIICHHUIO K OKPYKAIOIIEH cpesie, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHUE U COOJIIOICHHE MEp TTPOPUITAKTUKH 3a00JI€BaHUA.

B cucreme cpennero oOrmiero obpazoBanust «buonorus», uzyyaemas Ha 0a30BOM ypOBHE,
ABIAETCS 00s3aTeNbHBIM Y4YeOHBIM MPEIMETOM, BXOJAIIUM B COCTaB MpPEAMETHON o0jacTtu
«EcTecTBeHHO-HAyUYHBIC TTPEIMETHIY.

Jnst mzydeHust 6noyioruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero o0pa3oBaHus OTBOIUTCS 68
gacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 gaca (1 yac B Hezenio).



COJEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OHOJOTHMM C OOIIECTBEHHBIMHM, TEXHHUUYECKMMHU WU JIPYTHMMHU
€CTeCTBEHHBIMH HayKamH, (uiocodueit, STHUKOHW, 3CTeTUKOW W mpaBoMm. Poib Ouonoruun B
(hopMHUPOBaHUH COBPEMEHHOW Hay4YHOW KapTHUHBI Mupa. CucteMa OMOJIOTUYECKHX HayK.

MeTobl MO3HAHUS )KUBOW TPUPOILI (HAOTIOIEHHE, YKCIIEPUMEHT, OIMCAaHUE, U3MEpPEHUE,
KJ1accupuKanms, MOJICTUPOBAHNE, CTATUCTUYECKAsE 00pab0OTKa JaHHBIX).

JdemoncTpanum:

Hoptpetst: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabauiel U cxeMbl: «MeTOIbI TO3HAHUS )KUBOW TIPUPOIBI.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

[Ipaktuueckass pabora Ne 1. «Mcnonp3oBaHME pa3iMYHBIX METOAOB IMPH HM3YYCHUU
OHOJIOrN4YEeCKUX 0O0BEKTOB.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3ALHA.

JKuBbie cucteMbl (OMOCHCTEMBI) KaK IpeAMET u3ydeHus Onoaoruu. OTiinare KUBbIX CUCTEM
OT HEOPTaHUYECKOU IPUPOJIBI.

CgoiicTBa OmocucTeM W WX pa3HOOOpa3ue. YPOBHHM OpraHu3alvu  OWOCHUCTEM:
MOJIEKYJIIPHBIN, KIIETOYHBIN, TKAHEBBIA, OPraHU3MEHHBIN, TONYJISILIUOHHO-BUI0BOM, SKOCUCTEMHBIN
(6roreoneHOTUYECKHIA ), OMOC(EPHBIH.

JdemoncTpanum:

Tabmumpl ¥ cxembl: «OCHOBHBIC TIPU3HAKK KU3HW», «YPOBHHU OpTraHHU3allid IKHUBOU
MIPUPOJIBIY.

O6opynoBanue: moaenb Monekybl JTHK.

Tema 3. XumMuveckuii cOCTaB H CTPOEHHUE KJIETKH.

XUMUYECKUH COCTaB KJIETKH. XUMUYECKUE AJIEMEHTBI: MaKPOAJIEMEHThI, MUKPOAJIEMEHTHI.
Bojna u MmuHepanbHbie BEIIECTBA.

OyHKIMH BOABI 1 MUHEPAJIbHBIX BellecTB B KieTke. [loanep:kanne ocMoTrueckoro OanaHca.

Benxu. CocraB u cTpoeHue 6eKOB. AMHHOKHCIOTH — MOHOMEpHI O6ekoB. Hesamenumbie u
3aMEHUMBIC aMUHOKUCIIOTHl. AMUHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYPBI OCIKOBOW MOJICKYJIBI
(mepBUYHAs, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUECKHUE CBOHCTBA OEIKOB.
buonornueckue GyHKIUNU OEITKOB.

®epMeHTHI — Ouonormueckue katanuszatopbl. CTpoeHHe QepMeHTa: aKTHBHBIA IIEHTD,
cyocrpaTtHas cnenuduanocts. Kodhepmentsl. Butamunbl. Otinyust GepMEHTOB OT HEOPTaHUUECKHUX
KaTaJlu3aTOPOB.

YrneBonapl: MOHOCaxapuabl (TIOK03a, pubo03a M J1e30KCHpHO03a), aAucaxapubl (caxaposa,
JIAKTO03a) U ToJIMcaxapuabl (Kpaxmall, TIIUKOTeH, IeJUT0I03a). bruonorndyeckue pyHKIIMH yTIEBOIOB.

Jlumuaer:  Tpurmunepunabl, dochonmunuabl, cTepounbl. [ 'uapoduiabHO-THAPOGOOHBIC
cBoiicTBa. buonornueckue ¢yHKiuu nunuaoB. CpaBHEHHE YIIEBOIOB, OCIKOB WM JIMMHIOB Kak
MCTOYHUKOB YHEPIHH.

Hyxneunossie kucnorsl: JJHK n PHK. Hykneoruabl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u pyaknuu [JHK. Ctpoenune u pyakunu PHK. Buast PHK. AT®: crpoenue u hyHKIMH.

HuTonorus — Hayka o kietke. Kiietounas Teopus — mpumep B3auMOACHCTBUS UIeH U (PaKToB
B HAyYHOM IMO3HAHUU. MeTobl U3yueHUs KIETKH.

Krnerka kak menoctHas >kuBasi cuctema. OOIIMe MpU3HAKK KIETOK: 3aMKHYTas HapyKHas
MeMOpana, mojiekyisl JIHK kak remernueckuii anmapar, cucreMa CHHTe3a Oerka.

Tumbl  KJIETOK: dJyKapuoTHYeckas M INpokapuoTHueckas. (OcoOEHHOCTH  CTPOEHUS
MpoKapuoTHUecKoi kieTku. Knerounas crenka Oaktepuii. CTpoeHHE >YKaApHUOTUYECKOW KIICTKH.
OCHOBHbBIE OTJIMYHS PACTUTEIILHOM, )KUBOTHON U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHAs CTEHKa, TIMKOKAJIHUKC, UX (YHKIUU.
[Tna3maruueckass MemOpaHa, e€ cBodcTBa M ¢yHKuuu. lLluromnmazma U e€ OpraHoOMBI.




OnnomemOpannble opranoubl kietku: OIIC, anmapar ['onbmku, nu3ocombl. [loyaBTOHOMHBIE
OpraHOM/Ibl KJIETKU: MUTOXOHJIpUH, TiacTuabl. [IporcxoxaeHrne MUTOXOHAPUM U macTua. Buasl
wiactug. HememOpaHHble OpraHouabl KJIETKU: pPUOOCOMBI, KIJIETOUHBIM LIEHTP, LIEHTPHUOIH,
pPECHUYKH, KI'YTUKH. DYHKIIUU OpraHOUI0B KJIIETKU. BKIIIOueHus.

Snpo — perynstopHbiid 1IeHTp KieTku. CTpoeHHe sapa: saepHas 000JI0YKa, KapuoIuia3ma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcHOpT BEIIECTB B KJIETKE.

JdemoncTpanum:

IMoptpetni: A. JleBenryk, P.I'yk, T.IIBann, M. llnelinen, P.Bupxos, J[x. YoTrcoH,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[lnarpammel: «PacnpeneneHue  XMMHYECKHMX ~ JJEMEHTOB B HEXHUBOM  NPUPOAEY,
«Pacnpenenenre XMMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOLIEN.

Tabmuiel u  cxembl: «llepuoanueckas Tabnuia XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBl BOABI», «buocuHTe3 Oenkay, «CTpoeHHe Moekynbl Oenka», «CTpoeHHne (QepMeHTay,
«HyxnennoBsie kuciotbl. JIHK», «Ctpoenue mosekynbsl AT®», «CTpoeHue 3yKapuOTHYECKOU
KieTku», «CTpoeHue KUBOTHOU KieTkn», «CTpoeHHEe pacTUTENbHOM KIeTkny, «CTpoeHue
MPOKAPUOTHYECKON KIETKN», «CTPOEHHUE SIApa KIETKU», «Y TIIEBOABIY, «JIUuIb».

OOGopynoBaHue: CBETOBOI MHUKPOCKOM, O0OOpYyJOBaHWE JUIsI MPOBEACHUS HAOIIOICHHIA,
U3MEpEeHUl, HKCIIEPUMEHTOB, MHKpPOIpPENnapaTbl pPaCTUTENbHBIX, JKUBOTHBIX U OaKTepUaTbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

Jlaboparopuass pabora Ne 1. «l/3ydyeHHe KaTaqTuTUYECKOW AKTUBHOCTH (EpMEHTOB (Ha
MpUMepe aMIJIa3bl WIH KaTajaa3bl)y.

JlaGoparopHas pabota Ne 2. «3yueHue cTpoeHHs KIETOK PaCTEHH, )KUBOTHBIX U OakTepuit
107, MUKPOCKOIIOM Ha FTOTOBBIX MUKPOMNPENapaTrax U UX OMUCAHUEY.

Tema 4. /KuzHeaeATeIbHOCTH KJIETKH.

OOMeH BemecTB, WM MeTab0IM3M. ACCUMILTSIUS (TUTACTHYECKUI OOMEH) M TUCCUMUITSITUS
(oHepreTuyecknii 0OMEH) — JBE CTOPOHBI E€AMHOTO Ipolecca Merabonu3ma. Poib 3aKOHOB
COXPAaHEHHUS BELIECTB U SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOQHBIH M rerepoTpodHbii. Ponb depmenToB B 0OMeHe
BEILIECTB U MIPEBPAIICHUYU YHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas U TeMmHOBas (a3pl QorocuHTe3a. Peakmuu (¢doTocuHTE3a.
DddextuBHOCTH PoTOCHMHTE3a. 3HaUeHHE (HOTOCHHTE3a NS KM3HU Ha 3emuie. BrnusHue ycrnoBuii
cpenbl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHWE XEMOCHUHTE3a IS KU3HH Ha
3emie.

DHepreruyeckuii oOMeH B KiieTke. Paciienienue BemiecTs, BbACIEHUE U aKKYMYJIHPOBaHHE
SHEPIUM B KIETKE. OJTambl BSHepreTndeckoro oOmena. ['nmukonu3. Bbpoxkenue M ero BHIBL
Kucnoponnoe oxucinenve, WM KieToyHoe abixaHue. OkxucnutenbHoe (ochopuarpoBaHUe.
O PeKTUBHOCTD SHEPTETHIECKOTO OOMEHa.

Peakiun wmarpuunoro cuHrte3a. ['eHermdeckas wHbpopmamms u JHK. Peamuzarmus
reHeTH4ecKoil mHpopmanuu B kieTke. |'eHeTHUecKuit Koa M ero cBoiictBa. TpaHCKpumuus —
MarpuuHblii cuaTe3 PHK. Tpancmsiius — O6uocunTe3 Oenka. Dtambl TpaHcasnuu. KomupoBaHue
aMHHOKUCIIOT. Ponb pubocom B OnocuHTe3e Oelka.

Hexknerounsie ¢hopmbl sxu3HU — BUpYCHl. Mctopust oTkpbiTust BupycoB (/1. M. UBanoBckuiA).
OcoOeHHOCTH CTPOCHHSI M KM3HEHHOro LuKjia BHpycoB. bakrtepmodaru. bomesnu pacrenwuid,
KUBOTHBIX W YEJIOBEKa, BBI3bIBaEMbIC BHpycamu. Bupyc mMmmyHonedunura yenoeka (BUY) —
Bo30yautens CIIMJla. OOpartHas TpaHCKpUNIHMsA, peBepTaza U uHTerpasza. Ilpodunakruka
pacnpocTpaHeHUs! BUPYCHBIX 3a00I€BaHUM.

JdemoncTpanum:

Ioptpetsi: H. K. Konsuos, 1. . UBanosckuii, K. A. Tumupsszes.




Ta6muip! 1 cxembl: «Tumsl utanusy, «Metadonu3my», «KMUTOXOHIPHUI», « JIHEPTETUICCKUN
obMen», «Xmopormaacty, «Dorocunte3», «Ctpoenune JIHK», «CtpoeHune u (QyHKIIMOHUPOBAHUE
reHa», «CuHre3 Oenka», «['eHeTmueckuid kom», «Bupyce», «bakrepuodarn», «CtpoeHue u
*u3HeHHbIH UK Bupyca CIIN/1a, 6akrepuodarayn, «Pemmukarus JJHK».

O6opynoBanue: moaenu-anmukanun «Yasoenune JIHK u Tpanckpunims», «buocuHTe3
6enkay, «CTpoeHue KIeTKU», Moenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe M MHAMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Krerounslii 1WKIJI, WIM XU3HCHHBIM UWKI KieTku. WHTepdaza m mmros. Ilpomeccsl,
npoTekaromue B uHTepdaze. Perumkanus — peakums matpuunoro cuntesa JJHK. Crpoenue
XPOMOCOM. XPOMOCOMHBII Ha0Op — KapuOoTHIIL. JIUTITOMAHBINA ¥ TaTIOUIHBIM XPOMOCOMHBIE HA0OOPBHI.
Xpomatusl. Llutonornyeckrne OCHOBBI Pa3MHOXKEHHUSI U UHJIUBUAYAIBHOTO Pa3BUTHSI OPTAHU3MOB.

Henenne knerkn — muto3. Ctaauu Murto3a. IIpouecchl, mpoucxoasauiue Ha pa3HbIX CTaAMIX
MHTO3a. BUOJIOrHYECKUI CMBICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — aromnTo3.

@DopMBI pa3MHOXKEHHUS OpraHU3MOB: 0ECIoioe U MoJIOBOe. Bupl 6ecronoro pa3MHOKEHHUS
JieIeHue HaJBOE€, IMOYKOBAaHHWE OJHO- M MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHUE, BETETAaTHUBHOE
pa3MmHo)keHue. IcKkyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €70 3HAYEHUE J1JIs1 CEJICKIIUH.

[TonoBoe pazMHOKEHHUE, €T0 OTJINYUS OT OECIOI0rO.

Meiioz. Craguu wmeiosza. [lpormeccel, mpoucxomsume Ha cragusx Menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHUE MEH03a.

lamerorenes — mporecc 00pa3oBaHUs TMOJIOBBIX KJIETOK Y >KUBOTHBIX. [10OBEIE KEe3bl:
CeMEHHMKU W AWYHUKU. OOpazoBaHWE W pa3BUTHE MOJIOBBIX KIETOK — TaMeT (CHepMaTo30H,
SIMIIEKJIETKA) — cTiepMaToreHe3 u oBoreHe3. OCOOCHHOCTH CTPOSHHUS SHUIIEKIIETOK U CTIEPMATO30U/0B.
OmnonotBopenue. [TapreHorenes.

WnauBuyanbHoe pa3BuTue (OHTOTEHE3). DMOpHOHATBLHOE pa3BUTHE (3MOpUOTeHe3). DTambl
SMOpPUOHAIBHOTO Pa3BUTHSI Y MO3BOHOYHBIX JKUBOTHBIX: JAPOOJIEHHE, TacTPYJIsAIusl, OPraHOTEHES.
[TocToMOpuoHaNbHOE pa3BUTHE. THUIBI TOCTIMOPHUOHATBLHOTO PA3BUTHS: TPSIMOE, HEMPSMOE
(imunHOYHOE). BrmsiHWe cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPHI, CIOCOOHBIC BHI3HIBATH
BpPOXKJIEHHBIE YPOJCTBA.

Poct u pazButue pacteHuid. OHTOre€He3 IIBETKOBOTO PACTEHHUs: CTPOCHHE CEMEHHU, CTauu
pa3BUTHSL.

JdemoncTpanum:

Tabmuubl u cxembl: «@OpMBI Pa3MHOXKEHHUSI OPraHU3MOBY, «J{BOWHOE OIIOOTBOPEHUE Y
IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKECHHE pacTeHUi», «JleleHne KIIeTKH OaKkTepuiiy,
«CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KieTounbiit nukimy, «Pemnukanus JJTHK»,
«Mwuto3», «Menosy, «lIpsamoe u HempsMmoe pa3BUTHE», «['aMeToreHe3 y MIIEKONMTAIOMUX U
yenoBekay, «OCHOBHbBIE CTaJMU OHTOTCHE3a.

O6opynoBaHue: MUKPOCKON, MuKpomnpenapatbl «CrepMaro30uabl  MJIEKOMHUTAIOIIEr 0y,
«Sinekierka Miekonurammeroy», «Kapruokntnes B KJIETKaxX KOpEIIKa JyKa», MarHUTHas MOJENb-
anmuukanus «Jlenenne knetkny», moaens JJHK, moxens Meradaznoit XxpoMoCOMEI.

JlabopaTopHble U IpaKkTHYecKHe padoThI:

JlaGopaTtopnast paborta Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOpPEIIKa JyKa Ha
TOTOBBIX MUKPOIMpENapaTax.

JlaGopaTopnass pabora Ne4. «M3yueHue CTPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3agauun reHeTHKU. VIcTOpUS pa3BUTHS TeHETHKU. POIIb IUTONIOTHH B SMOPHOTIOTUI
B CTAaHOBJICHUU F€HETUKH. BKIaa poccuiickux 1 3apyOeKHBIX YUEHBIX B pa3BUTHE T'eHEeTUKU. MeTo1bI
TeHETUKU (TUOPUAOIOTHYECKHUMA, ITUTOTCHETHUECKUN, MOJEKYIsIpHO-reHeTHuuecKuil). OCHOBHBIC
T€HETUYECKNE MOHATHUSA. | eHeTnuecKass CHMBOJIMKA, UCITOJIb3yeMasi B CXEMax CKpEIIMBAaHUN.




3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, YCTaHOBJICHHBIE I'. Menpaenem.
MoHorubpuaHoe CKpelMBaHue. 3aKoH eInHooOpa3usi TMOpUIoB mepBoro nokojeHus. [IpaBuio
JOMUHUPOBaHMS. 3aKOH paclICIUIEHUs] MPU3HAKOB. [ ' nmore3a yucTorsl ramer. [lonHoe n HEnmosHoOe
JIOMUHUPOBaHUE.

JuruOpunHoe  cKpellMBaHHEe. 3aKOH  HE3aBUCUMOTO  HACJIEJOBaHUS  MPHU3HAKOB.
[{uToreHeTHYEeCKHEe OCHOBBI JUTHOPUAHOTO CKPEIIMBAHUS. AHAITH3UPYIOIIEe CKpelIMBaHUE.
Hcnonb30BaHne aHAIM3UPYIOMIETO CKPEIIMBaHUS 7S ONIPEAETICHUS TEHOTHUIIa OCOOH.

CueruieHHoe  HaciieZioBaHMe TNpu3HakoB. PabGora T.Moprana 1o CLEIUICHHOMY
HacJeA0BaHUIO reHoB. HapylieHnue crenieHus TeHOB B pe3yJibTaTe KpPOCCUHIOBEPA.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUeCKrEe KapThl.

I'enetuka mosia. XpoMOCOMHOE OMNpENeSieHHE Mojia. AYyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHbie oprauu3Mbl. HacinenoBanue npru3HakoB, CHEIJIEHHBIX € TTOJIOM.

N3meHunBOCTh. Br1bl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HacleACTBeHHas. Poib cpenbl B
HEHACJICICTBCHHONH  M3MEHUYMBOCTH. XapakTepUCTHKA  MOAW(DUKALMOHHOM  HM3MEHYHBOCTH.
Bapuanuonnsiii psan v BapuanmoHHas kpuBas. Hopma peakumm npusHaka. KoinuecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKY U X HOpMa peakiuu. CBOHCTBAa MOIU(UKAIIMOHHON N3MEHUYNBOCTH.

HacnencTBenHasi, uiu T€HOTHIHMYECKas, U3MEHYMBOCTh. KoMOMHAaTHBHAs W3MEHUHBOCTD.
Meii03 1 os10BO# IpOIIecC — OCHOBa KOMOWHATHBHON M3MEHUMBOCTH. MyTallMOHHAS N3MEHYHUBOCTb.
Knaccudukanuss myranuii: TeHHbIC, XpOMOCOMHBIC, TeHOMHBIC. YacToTa W MPUYHHBI MYyTaIlUH.
Myrtarennbie (akTOpbl. 3aKOH TOMOJOTHYECKHX PSJAOB B HACIEICTBEHHON H3MEHUYMBOCTH H.
. BaBunosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBexka. OCHOBHBIE METOIbl TE€HETHKH YEJIOBEKa:
TCHEAJIOTUYCCKUI,  ONM3HENOBBIN, I[UTOTCHETUYECKHH, OMOXMMHYECKHHA,  MOJEKYISIPHO-
reHeTudecknid. COBPEMEHHOE OIpEIEIeHNEe TEeHOTHUIIA: TOJHOT€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTUIIUPOBaHWE, B TOM uucie ¢ mnomomipto [II[P-ananu3a. HacnenacrBennple 3a0oieBaHUS
YesioBeKa: TeHHble 00J1e3HU, O0JIE3HH C HACJIEICTBEHHON MPEApacioIoKEeHHOCThIO, XPOMOCOMHBIE
0one3nu. Comaruyeckue M TeHepaTuBHbIE MyTanuu. CTBOJIOBBIC KJIETKU. [IpHHIUIBI 310pOBOTO
oOpa3a HW3HHU, IUATHOCTUKH, MPOQWIAKTHUKUA U JI€UEHUs TIeHeTHYecKux Oose3Hedl. Menuko-
FEHETUYECKOE KOHCYJIbTUpPOBAaHUE. 3HAUYEHHE MEIWLMHCKON TE€HETUKU B NPEIOTBPALICHUU U
JICYEHUU TeHETUYECKUX 3a00JIeBaHNI YelloBeKa.

JdemoncTpanum:

[optpetsr: I'. Menaens, T. Mopran, I'. ne ®puz, C. C.YerBepukos, H. B. Tumodees-
Pecorckuit, H. 1. BaBunos.

Tabauiel U cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IIUTOTEHETHYECKass OCHOBa»,
«3aKOH PACIIEIUICHUS U €T0 IUTOTEHETUIECKasi OCHOBaY», «3aKOH YHUCTOTHI raMeT», «J{urudbpumaHoe
ckpemuBanue», «lluTomornyeckue OCHOBBI ~ AUTMOPUIHOTO  CKpeluBaHus», «Meio3»,
«B3auMoelcTBrE aJUIENbHBIX T€HOBY, «I €HETUYECKUE KAPThl PACTEHUI, )KUBOTHBIX U YEIOBEKAY,
«'eneTnka mnona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CUEIUIEHHOTO C Mojom», «KapuoTumnsl
YelloBeKa W IKUBOTHBIX», «BuIbl u3MeHUHBOCTHY», «MoaupuKauOHHAS H3MEHYUBOCTHY,
«HacnenoBanue pesyc-pakropay», «I'eHeTuka rpymnmn KpoBuy», « MyTalluoHHas U3MEHYUBOCTbHY.

OO6opynoBanue: MoAenu-anIuInkanu ~ «MoHOTUOpHIHOE — CKpemuBaHuey, «HemonHoe
JOMUHUpOBaHUE», «J/lurnbpuanoe ckpemuBanuey», «llepekpéct XpomMocom», MHKPOCKON H
Mukpomnpenapar «Jpozoduna» (Hopma, Myranuu (GopMbl KpPbUILEB M OKPACKH Tena), repOapwii
«I"opox MoCceBHOI.

JlabopaTopHble U NpakTHYeCcKHe padoThI:

JlaGopaTopnast pa6ota Ne 5. «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U JUTHOPHUIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTtopnast pabota Ne 6. «M3ydyenne MOAM(PUKAIMOHHOW H3MEHUYHUBOCTH, MOCTPOCHUE
BAPUALIMOHHOTIO Psifia U BAPUALIMOHHON KPUBOI».

JlaGopatopnass pabora Ne7. «AHanmm3 wmyranmid y Apo30iibl  Ha  TOTOBBIX
MUKpOIpenaparax».




[Tpaktrueckas padota Ne 2. «CocTaBiieHHE U aHAJIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak HayKa M MPOLECC. 3apOkKACHUE CEICKIUH W JomecTukanus. Ydenue H.
W. BaBunoBa O LEHTpax NPOHMCXOXAECHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHHd. LleHTpsI
MIPOUCXOXKACHUS JOMAIIHUX )XKUBOTHBIX. COpPT, MOpOAa, IITAMM.

CoBpeMeHHbBIE METOJIbl CEeJNIEKIHMU. MaccoBbIf W WHAMBUIYAIbHBIH OTOOpPBHI B CENEKLIUHU
pactenuii U KUBOTHBIX. OlleHKa 3KcTepbepa. biu3kopo/cTBEeHHOE CKpellMBaHWe — WHOPHJIMHT.
Yucras nuausa. CkpeluBaHue YUCThIX JUHUN. ['eTeposuc, ninm rubpuanas cuna. HepoacrBenHnoe
CKpellrBaHue — ayropuauar. Otnanénnas rudpuausanus u e€ ycnexu. VIckycCTBeHHBIN MyTareHe3
Y TIOJTyYEHUE MOJIUILIONI0B. JJOCTUKEHUS CENIEKIIMY PACTEHUH, )KMBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosoruss Kak oOTpacib MPOU3BOACTBA. ['€HHas HWHXKEHEpHUs. OTalbl CO3JdaHUSA
pexombunantHo JIHK wu Tpancrennsix opranu3moB. Kierounas wunxkenepus. Kietounsie
KYyJIbTypbl. MUKpPOKJIOHaJIBbHOE pPa3MHOXEHUE pacTeHHid. KIOHMpOBaHME BBICOKOMPOIYKTHUBHBIX
CeNIbCKOX 035 CTBEHHBIX OPTaHU3MOB. DKOJIOTHUECKUE U dTHYeckue mpodieMsl. [ MO — reneTnuecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JemMoncTpanuu:

[optpetwi: H. Y. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmuiel ¥ cxembl: Kapta «L[eHTpBl MPOUCXOXKIEHUS M MHOT000pa3usi KYJIbTYPHBIX
pactenuit», «llopoapl mOMamIHMX >KUBOTHBIX», «CoOpTa KyJbTYPHBIX pacTeHui», «OTaanéHHas
rubpuamzamusy, «Paborer  akamemuka M. @. MBanoBay, «llomummoumus», «OOBEKTHI
OroTexHonorun», «KjaeTounsie KyIbTyphl U KJIOHUPOBaHHE», «KOHCTpyHpOBaHUE U IEPEHOC FEHOB,
XPOMOCOM.

O6opynoBaHue: MyJISDKA IUIOZIOB U KOPHEIJIOJNOB JTUKUX (OpPM M KYJIbTYpHBIX COPTOB
pactenuii, repoapuii «CelbCKOX03SHCTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKTHYecKue padoThbl:

Okckypeust «OCHOBHBIE METOABI M JOCTIKEHHs CEeNEKIUU pacTeHUl M JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOHCHBITATENbHBIN y4acTOK, B TEILIHYHOE
XO03SICTBO, JIA0OPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[TpennochbuIKu BOZHUKHOBEHHUS 3BOIOIMOHHON TeOpHH. DBOIIOLUOHHAS TEOPHUS U €€ MECTO
B Ouosioruu. BriusiHue 5BOTIOIMOHHON TEOPUU Ha Pa3BUTHE OMOJIOTUH U JAPYTUX HAYK.

CaunerenbcTBa 3BotoINU. [[aneoHTONOrMYECKHe: MOCIe10BaTEIbHOCTD MOSIBICHUSI BUJIOB B
MAJICOHTOJIOTUYECKOH JIETONHCH, TIepexoiHble popMbl. broreorpaduueckue: CX0ACTBO U pa3indue
(dayH u ¢G0p MAaTEPUKOB U OCTPOBOB.

OMOpHOTIOTHYECKUE: CXOJICTBA M PA3U4Ms SMOPHOHOB pAa3HBIX BHUJOB IT03BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTHMYHbIC, aHAJIOTMYHble, pYyIUMEHTapHblE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX
MeTaboIMUecKUX MyTel y BceX OpraHu3MOB.

OpomtonmonHas Teopuss Y. JlapBuna. IIpennochuikd BO3HUKHOBEHMSI JapBHHM3MA.
JIBMOKyIIME CUITBI 3BOIIOIMHU BUJOB 1O [lapBuHY (M30BITOUHOE pa3MHOXKEHHUE TPU OTPAaHUYEHHOCTH
pecypcoB, HeolpeIesIEéHHAs U3MEHYMBOCTh, 00ph0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBINH 0TOOD).

Cunrernueckas Teopus 3Bostonun (CTD) u e€ OCHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHULA BUAA U IBOJIIOLINH.

JBwkymmue cuibl ((pakTopsl) SBOIMIONMM BUIOB B TpHUpoe. MyTallMOHHBIA TPOIECC H
KOMOWHATHBHASA U3MEHUYMBOCTD. [lonysIsIlIMOHHBIE BOJIHBI U Apeiid reHoB. M30ma1ust 1 MUrpanusl.

EcTecTBenHbIit 0TOOp — HanpaBIstonui (hakTop IBOOIUH. DOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucrnocobIeHHOCTh OPraHU3MOB KaK pe3yJbTaT 3BOJIONHUH. [IpuMepsl npucnocobieHuit y
Opranu3MoB. ApoMop(O3bl U UAN0AATITAIIUH.



Bun wu BumooOpazoBanme. Kpurepum Buma. OcHoBHBIE ¢GOpMBI BHI000pa30BaAHUS:
reorpaguueckoe, 3KOJI0rHYECKOe.

MakposBomorus. Popmbl  3BOJIOLUUU: (QHUIIETHYECKas, AUBEpreHTHas, KOHBEpreHTHas,
napajuiensHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHue OT HeCHeUaIN3UPOBaHHBIX IpeaKoB. [Iporpeccupyromas cnenyannzanusi.
AnantuBHas paguaius.

JdemoncTpanum:

Hoptperst: K. Jlunneit, XK. b.Jlamapkx, Y. Hapsun, B. O. Kosanesckuii, K. M. bap,
3. I'ekkenb, . Mromep, A. H. CeBepiios.

Tabmuiel u cxembl: «Pa3BuTHE OpraHNYECKOro MUpa Ha 3emiiey, «3apoAbIIi TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «DopMbl 00pbOBI 3a cyiiecTBOBaHHEY», «EcTecTBeHHBIH 0TOOPY,
«MHorooOpa3ue CcOpToB pacTeHmit», «MHoOroodpasue mOpoja KHUBOTHBIX», «llomymsamumny,
«MyTanuoHHass M3MEHYUBOCTBHY», «Apomopdo3b», «amoamanramumy, «OOmas aereHepamus,
«/IBmKyIue cuibl Boonuny, «Kapra-cxema mapiipyra nyremectsus Y. lapsuna», «bopnba 3a
cyuiectBoBanue», «lIpucnocobieHHOCT, opraHu3MoBy», «l'eorpaduueckoe BUI000pa3OBaHUEY,
«KOJIOTHYECKOE BUA000PA30BAHUEN.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU THIAMH OKPAaCKH, HaOOp IUIOAOB U
ceMsiH, KoJUeKius «[IpuMepsl 3allUTHBIX MPUCIIOCOONICHUN Y KMBOTHBIX», MoAelb «OCHOBHbBIE
HaIpaBJIEHUs HBOJIIOLUNY, 00bEMHAs MoJieb «CTpOEHHE TOJIOBHOI'O MO3Ta MO3BOHOYHBIX ).

buoreorpaduueckass kapra wmupa, KoJUleKius «DOpMBI COXPAaHHOCTH HCKOMAeMbBIX
KUBOTHBIX M pPacTeHUi», Mojenb ammukanus «llepekpéct xpomocom», BiaXkKHbIE MpPENapaThl
«Pa3BuTHe HacekoMoroy, «PazBuThe IATYIIKKY», MUKpompenapar «J{po3oduna» (HopMa, MyTanuu
(hOpPMBI KPBUTHEB U OKPACKH TEJIA).

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlaGopaTtopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHUIOY.

JlaGopatopHass pabora Ne2. «Omnmcanue TmPHUCIIOCOONEHHOCTH OpraHusMa H €
OTHOCHUTEJIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JloHayuHble MpEeACTaBICHUS O 3apOXACHUM XU3HM. HaydHble TMmoTe3pl BOZHMKHOBEHUS
KU3HW Ha 3emiie: a0uMoreHe3 M MaHCIepMHs. XUMHUYECKas JBOJIONUA. AOUOTECHHBIM CHUHTE3
OpPraHWYECKHUX BEIIECTB U3 HEOPTraHWYECKHUX. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMHYECKOU
sBomonu. HavanbHbie dTamnbl Ononorudeckoi sBomronun. ['unoresa PHK-mupa. @opmuposanme
MEMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE TMPOTOKJIETKU. [lepBble KIETKM W UX HBOJIOLMS.
®opMUpPOBaHNE OCHOBHBIX T'PYIIT )KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3pam u nepuojaM. Karapxeil. Apxelckas U mpoTepo3oncKas
apel. [laneo3oiickas spa U e€ mepuoabl: KeMOPUICKUHN, OPJOBUKCKUN, CHITYPUICKUH, NEBOHCKHIA,
KaMEHHOYTOJIbHBIH, IEPMCKUH.

Me3so30iicKas 3pa U €€ IepUOAbl: TPHACOBBIN, FOPCKUM, MEIIOBOM.

Kaiino3zoiickast apa U €€ nepro/ibl: MajeOreHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KIMMaTra M TEO0JOTrHYecKux IpoiieccoB. OCHOBHBIE 3Tambl 3BOJIOLUU
PacTUTEIBHOTO U KUBOTHOTO MUpa. ApoMop(ho3bl y pacTeHul U )KUBOTHBIX. [losiBIeHNE, pacuBeT u
BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHHe 3BOOUNMUA. OCHOBHBIE CHUCTEMATHYECKHE
TPYIIIbI OPraHU3MOB.

OBOJIIOLIMST  YeloBeKa. AHTpPONOJIOTMA Kak Hayka. Pa3Buthe mnpeacrtaBieHUl o
MPOUCXOXKACHUM YeloBeKka. MeToibl u3ydeHusi antponorene3a. CXoJaCTBa U pa3inuus YEJIOBEKa U
XKUBOTHBIX. CHCTEMaTHYECKOE MOJ0KEHHUE YEIOBEKA.

JBuwxymme cuinbl  (hakTopsl) aHTpomoreHe3a. HacneacTBeHHass WM3MEHYHUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIeCTBEHHBIM 00pa3 >KW3HHU, U3TOTOBIICHUE OPYIUW TPyAa, MBIIUICHHE,
peub.

OcHOBHBIE CTaguM M BETBH HBOJIIOLMH YEJIOBEKA: aBCTPAJIONHUTEKH, YENOBEK yMEIbIi,
Yenosek npsMoxondimui, YenoBek HeaHAepTanbekuil, UemoBek pa3ymHblil. Haxonku nuckonaemsix



OCTAaTKOB, BPEMs CYIIECTBOBAHHUS, O0JIACTh PACIPOCTPAHECHHS, 00BEM TOJIOBHOTO MO3ra, 00pas
KU3HU, OPYIUSL.

Yenoseueckne packl. OCHOBHBIE OOJBIINE pachl: €BpOINEOHaAHAS (€Bpas3HiicKas), HETpo-
aBcTpajougHasi  (PKBaTOpHaNbHAs),  MOHTOJIOMJHAs  (a3MaTCKo-aMepuKaHcKas).  UepTsl
MPUCTIOCOOJICHHOCTH MPEICTaBUTENIeH YEIOBEUECKUX pac K YCJIOBHSIM CYLIECTBOBaHMs. EIUHCTBO
gyenoBeveckux pac. Kputuka pacuszma.

JdemoncTpanum:

Hoptpetsr: @. Peau, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmumpl 1 cxeMbl: «Bo3nukHoBeHUEe COJIHEUHON CHCTEMBI», «Pa3BHUTHE OpraHWYEcCKOro
mupa», «PactutenpHas kietkay, <« KuBoTHas kieTka», «lIpokapuoTmdueckas —KIETKay,
«CoBpeMeHHasi CHUCTeMa OpraHH4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEpPT CTPOCHUs
YeloBeKa W 4YellOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJeOHTOJIOTHYECKUX HAaXOJ0K
MPEKOB COBPEMEHHOI0 4enoBeKa», «JlpeBHeimue moam», «JlpeBHue moan», «llepBbie
COBpEMEHHBIE JTIOAN», «UemoBeueckue pace».

O6GopynoBanue: mymsoku — «lIpoucxoxknenne  demoBeka»  (OIOCTBI  aBCTPAJIOMUTEKA,
MUTEKAHTPOIa, HEaHJEepTalblla, KPOMAHBOHIIA), CICMKUA WM H300pPKEHUS KaMEHHBIX OpPYAHMA
MEePBOOBITHOTO 4YeJNOBEeKa (KaMHH-YONMEphl, pyOuia, cKkpediia), T€OXpOHOJOTHYECKas TaliuIa,
KoJuteKiust «@OopMBbI COXPAaHHOCTH HCKOMAEMbIX KHUBOTHBIX U PACTEHUI.

JlaGopaTopHble H MpaKkTHYecKue padoThbl:

[Ipaktuueckast pabora Ne 1. «/3yueHne MCKOMAaEeMBbIX OCTATKOB PAaCTEHUH M KMBOTHBIX B
KOJUIEKIIUSX».

DKCKypcusi «IBOJIONUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUHBIA WM
KpaeBeIueCKHil My3eil).

Tema 3. OpranusMsbl U OKpPYKalIas cpeaa.

DKOJIOTHS KaK HayKa. 3aa4u U pa3feibl SKOJIOTUU. MeTObl SKOJIOTHYECKUX UCCIIEIOBAaHUM.
DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpeabl ~ oOWTaHMsI ~ OpPraHU3MOB: BOJHAs,  Ha3eMHO-BO3IYIIIHA, MOYBEHHAs,
BHYTPHUOpPTaHU3MEHHAsI.

Oxonornueckue (akropel. Krnaccudukarmus skogoruyeckux (axkTopoB: aOMOTHYECKHE,
OMOTHYECKHNE U aHTPOMOTeHHbIC. J[eliCTBHE IKOIOTUYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  (akTOpbl:  CBET,  TEMIEparypa,  BIAXHOCTh.  DoTonepuoausM.
[TpucnocobaeHns OpraHu3MoB K JIEHCTBHIO aOMOTHUYECKUX (hakTOpoB. bruonornueckue puTmel.

buornueckue dakTopsl. Buasl OnoTHYeCKUX B3aUMOACHCTBUN: KOHKYPEHITUS, XUIITHUYECTBO,
cumbuo3 u ero ¢opmel. [lapasutusm, koomeparus, MyTyaau3M, KOMMEHCAIN3M (KBApTUPAHCTBO,
HaxJeOHNYECTBO). AMEHCanu3M, HEUTpanu3M. 3HaueHHEe OWOTHYCCKHUX B3aUMOJCHCTBUN IS
CYIIECTBOBAHHSI OPraHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTHKU monyasuuu. OCHOBHBIE TIOKAa3aTeNd MOMYJISLINU:
YHCIIEHHOCTD, INIOTHOCTb, POKIAEMOCTh, CMEPTHOCTE, TPUPOCT, MUTPALIHs. J[HHAMUKA YUCIICHHOCTH
MOMYJISIIUK U €€ PEryIsus.

JdemoncTpanum:

[optpetsr: A. I'ymboasaT, K. @. Pynwe, 3. ['ekkens.

Tabmuiel U cxembl: kKapta «lIpupomusie 30HbI 3emany, «Cpenbl OOUTaHHS OPTaHU3MOBY,
«Dotonepuoanzmy, «lomymnsamumny, «3akOHOMEPHOCTH POCTA YUCIEHHOCTH MOMYIALUU HHDY30pUn-
Typenbkny, «[IuieBbie memnmy.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

Jlaboparopuas paborta Ne 3. «Mopdonorudeckrne 0COOEHHOCTH PAaCTEHUN U3 Pa3HBIX MECT
oOUTaHHSNY.

Jlaboparopuas pabota Ne 4. «BiusiHUE CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckas padota Ne 2. «[loacuét MIOTHOCTH MOMYJISALUA Pa3HBIX BUOB PACTCHUIN.

Tema 4. Coo0OuiecTBa M 3KOJIOTHYECKHE CUCTEMBI.

Coo0611ecTBO Opranu3MoB — 6uorieHo03. CTpYKTYphl OMOIIEHO3a: BHI0BasI, POCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Buabl-nomMmuHanTel. CBsI3U B OHOLIEHO3E.




DKoJIOTHYEeCKHue CHCTeMbl (9KkocucTtembl). [loHsTHE 00 »KOcHcTeMe W OHOTeOleHO3E.
@DYHKIMOHAIbHBIE KOMIIOHEHTBI IKOCUCTEMBI: NPOIYLIEHTHI, KOHCYMEHTHI, peAyLeHTsl. KpyroBopor
BELIECTB U MOTOK SHEPTUu B 3KocucTeme. Tpoduueckue (MuieBbie) ypoBHH SKOcUCcTeMBI. [IumeBsie
nenu U cerd. OCHOBHBIE IIOKAa3aTeNU 3KOCHUCTEMBL: OHOMacca, MNPOAYKIHA. IDKOJIOTHYECKHE
NUpaMHIbl: TPOAYKLUHH, YHCIEHHOCTH, Ouomacchl. CBOHCTBa HKOCHUCTEM: YCTOWYHUBOCTD,
camoperyJsanus, pazsutue. CyKieccus.

[IpupoaHbie 3KOCHUCTEMBI. ODKOCHCTEMBI 03€p M peK. ODKOCHUCTEMa XBOWHOTO WIIH
LIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHCTEMBI. buonorndeckoe u
XO03SICTBEHHOE 3HAUCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak ¢akTop yCTOHYMBOCTH 3KOcHUcTeM. CoxpaHeHHEe OHMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B. 1. Bepnaackoro o 6uocdepe. ['panutisl, coctaB u cTpykrypa 6uochepsl. Kupoe
BEIIeCTBO U ero GpyHkuuu. OcobeHHoCcTH Orocepbl Kak rodaabHON SKOCUCTEMBI. J{nHaMHIUecKoe
paBHOBecHe U 00paTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB W OHOr€OXMMHUYECKHE LHMKIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3eMin. AHTPOIIOTeHHBIE U3MeHeHusl B Ouocdepe. ['mobanbHbIe
9KOJIOTUYECKHUE MTPOOIIEMBI.

CocymecTBoBaHue MpHUPOIBI U deroBeuecTBa. CoxpaHeHue OHMOpa3HOOOpas3us KaKk OCHOBA
ycroiunBocTu Ouocdepsl. OCHOBa pallMOHANBHOTO YIPABJIEHUS MPUPOJHBIMU pecypcaMu U HUX
ucnoib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPO/IBL.

JdemoncTpanum:

Hoprpersl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «[IumeBbie nenu», «buoleHO3: cocTaB U CTpYKTypay, «lIpupomnHbie
cooOmiectBay, «llenmn mnuTanus», «IKonoruyeckas mnupamuna», «buochepa u yenmoBexy,
«IKocUCTEMA IIMPOKOIMCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOIO Jiecay, «bHOIIEHO3 BOIOEMAY,
«ArpoueHo3», «I[IpuMepHble aHTPOIIOTEHHBIE BO3JEHCTBYS HAa IPUPOAY», «BaxHelne nCTOUHUKN
3arpsi3HEHUs] BO3[yXa M TPYHTOBBIX Boa», «llouBa — BakHelmass cocrapisionias Oouocdepbi»,
«DaxTopsl nerpananuu nouBy, «llapuukossiit 3 dexT», «PakTOpsl paAMOaKTUBHOTO 3arpsi3HEHUS
ouocdepni», «O61mIast ctpykTypa 6uocheps», «PacnpoctpaneHue xu3nu B onocdepe», «O30HOBBIH
sKpaH 6uochepsl», «Kpyrosopor yrieposaa B 6uochepe», «KpyroBopot azoTa B IpUpoOe».

OOGopynoBanue: Moaeb-anTIuKanus « TunudHbie OMOIIEHO3BI», TepOapuii «PacTutenbHbIe
cooOmiecTBa», Koyulekiuu «buoneHos», «BpenuTenu BakHEHIINX CEIBCKOXO3HCTBEHHBIX
KyIbTYp», TrepOapud M KOJUIEKIMU PAaCTEHUHl U JKUBOTHBIX, MpPUHAMIEKAIIUE K pa3HbIM
HKOJIOTUYECKUM Tpymnmnam omHoro Bujaa, Kpachas kuura Poccuiickoit @enepaunu, n300pakeHHs
OXpaHsIeMbIX BUJIOB PaCTEHUI U KUBOTHbIX.




IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'MN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBIMBalOTCS TpeOOBAaHUS K pe3ylbTaTaM OCBOCHUS
o0Oy4arolMMuUCs MPOTpaMM CpEeAHEro oOILero oO0pa3oBaHMs: JTUYHOCTHBIM, METAlPeIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMUYHOCTHBIX peE3ylbTaTOB OCBOCHMS mpeamera «buosjorus» BbIIEICHBI
CJIEIYIOIINE COCTABIISIONINE: OCO3HAHUE 00YYAIOMUMHUCS POCCUNUCKON TPaKIAHCKOW UICHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIPECICHUIO, HAIMYME MOTUBAIIUU K
o0yueHHUI0 OMOJIOTHH, IIeJIEHANIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHUM JTMUYHOCTA Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH U UCTOPUYECKHUX TPAIHIINIA Pa3BUTHUS OMOIIOTUYECKOTO 3HAHUSI, TOTOBHOCTD H
CIOCOOHOCTh O0yYaroIIMXCs PYKOBOJCTBOBATHCS B CBOEH JIEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHM, MPUCYHIMMHU CHCTEME OHOJOTHYECKOro OOpa30BaHUs, HAINYHE 3KOJOTHUYECKOTO
MPaBOCO3HAHUS, CHOCOOHOCTH CTABUTh €U U CTPOUTH KU3HEHHBIE TJIaHBI.

JluyHOCTHBIE pe3yabTaThl OCBOEHUs mpenMera «buoyorus» IJOCTUralTCs B E€IUHCTBE
yueOHOM M BOCHUTATEIbHOM AEATEIbHOCTH B COOTBETCTBHU C TPAJAULMOHHBIMU POCCHHCKUMH
COLIMOKYJIbTYPHBIMUA, HUCTOPUYECKHMMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, MPUHSATHIMH B
oOmiecTBe MpaBWJIaMd W HOPMaMHU TIOBEJIEHUS M CIIOCOOCTBYIOT TIpolleccaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHUS, Pa3BUTUSA BHYTPEHHEW MO3ULUU JUYHOCTH, MNATPUOTU3MA,
YB@XEHHs K 3aKOHY M IPaBOMNOPAJKY, YEIOBEKY Tpyla M CTaplieMy IOKOJIEHHIO, B3aUMHOI'O
YBaXKeHHsI, 0EPEIKHOTO OTHOIICHHS K KYJIbTYPHOMY HACJICIUIO U TPAJAUIIUSIM MHOTOHAIIMOHAEHOTO
Hapopa Poccuiickoit denepanunu, IpupoJie U OKpYKalIIeH cpeae.

JIM9HOCTHBIE PE3yIbTaThl OCBOSHUS y4eOHOro mpenMera «BHONOTHS» MOIKHBI OTpaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaronIuxcsi pyKOBOACTBOBAThCA CGHOPMHUPOBAHHOW BHYTPECHHEH
MO3UIMEH JINYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOCXKICHUH,
COOTBETCTBYIOIIUX TPAJULIHUOHHBIM LIEHHOCTSIM POCCHIICKOT0 00IIECTBa, PACIIUPEHNE KU3HEHHOTO
OMbITAa U ONBITA JIEATEILHOCTH B MPOIIECCE peaanu3allii OCHOBHBIX HANPABJICHUI BOCHUTATEIHHOU
NEeATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAXKJIAHCKONH MO3UIMH  O0y4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT0 4JIEHA POCCHIICKOTr0 O0IIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOsS3aHHOCTEH, yBa)kKeHHE 3aKOHA W
MPaBONOPSIJIKA;

TOTOBHOCTb K COBMECTHOH TBOPUYECKOHN NEATEIbHOCTU MPHU CO3/aHUU YUYEOHBIX MPOEKTOB,
pelieHrny yueOHbBIX U MO3HABATENBHBIX 33124, BRIIOJTHEHUN OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPEENSITh COOCTBEHHYIO MO3UIIUIO [0 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM
’KM3HHU U OOBACHATH €6

YMEHHE YUUTHIBATh B CBOMX JEHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOI'O B3aMOJICHCTBUS
TOJEH ¢ pa3HbIME YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLUATBHBIM TOJIOKEHUEM;

FOTOBHOCTb K COTPYAHHMYECTBY B TIIPOLIECCE COBMECTHOTO BBIMOJIHEHHS] Y4eOHBIX,
MMO3HABATEJIbHBIX U UCCIIEI0BATEIbCKHUX 3a/1a4, YBAKUTEIHHOTO OTHOIICHUS! K MHEHUIO ONIIIOHEHTOB
pH 00CYXJIEHNH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUUCKON Tpa)TaHCKOW HIEHTUYHOCTH, MATPUOTHU3MA, YBAKCHUS K
CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH Mepen PonHoM, ropaocTu 3a cBoi Kpai, cBoro Ponuny,
CBOM SI3BIK U KYJBTYPY, IPOLLIOE U HACTOsIIIIee MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIIEIHUIO U MMAMATHUKAM IPUPOIBL, TOCTUKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUSAX, TPYAE;



CIIOCOOHOCTH OIIEHMBATh BKJIAJ] POCCUNCKUX YUYEHBIX B CTAHOBIIEHUE U pa3BUTHE OMOJIOTHH,
MMOHVMAaHUSI 3HAYCHUS OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO
00I11eCTBA;

ujeiHast yOexKIEHHOCTh, TOTOBHOCTH K CITYKeHHIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCT 32
ero cynp0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApoAa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYALIUIO U MPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYACH Ha
MOpaTbHO-HPABCTBECHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyIIero;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTENSIM, CO3/IaHHIO0 CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHATUSA LIEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUHU C TPaaULIMSIMU Hapo0B Poccuum;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

3CTETHYECKOE OTHOIIEHHE K MHpY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOILICHUIA;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXCHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIICHHE IIPOSBIATH
KayecTBa TBOPUYECKOU JTUUYHOCTH;

5) pusznyeckoro BocnuTaHus, GOpMUPOBAHUS KYJIbTYPbI 310POBbS H IMOIIHOHATIHLHOTO
oJaromoJryumsi:

MOHMMAaHHUE W pealn3allys 3J0pOBOro M Oe3omacHoro obpasza KHU3HH (30pOBOE MUTAHUE,
cOOIOICHHE THUTHEHUYECKUX MpaBWJI U HOPM, COANTaHCHPOBAHHBIM PEXUM 3aHATUH U OTAbIXA,
perynspHas pu3ndeckas aKTHBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS
K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUYECKOMY 3710POBBIO;

MOHMMAaHKE [ICHHOCTH MPaBWJI HHANBUIYAILHOTO M KOJUIEKTUBHOTO 0€3011aCHOTO MTOBEICHUS
B CUTYallUAX, YTPOXKAIOIINX 370POBbIO U KU3HU JIOJICH;

OCO3HAHHE TMOCIEACTBUI W HENPUATUS BPETHBIX NPUBBIYCK (YMOTPEOJICHUS alKOToJs,
HapKOTUKOB, KypeHHs);

6) TPy10BOT0 BOCTIUTAHMSI:

TOTOBHOCTb K TPY/y, OCO3HAHHUE [IEHHOCTH MacTepCTBa, TPY10JII00Ue;

TOTOBHOCTH K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTUYECKOW U COIMAILHON HAIpaBICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENIBHO BBIMOIHSTH TaKylO AESITEIbHOCTD;

WHTEPEC K pa3iuuHbIM cdepaM mpodecCHOHATBHONW NeATEeThbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOP Oymymieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KM3HECHHBIE TUTAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M €caMOOOPa30BAHUIO HA MPOTSHKECHUM BCEU
KU3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHWE K MPUPOJE KaK MCTOYHMKY >KM3HH Ha 3emIe,
OCHOBE €€ CYILIECTBOBAaHMUS;

MOBBILIICHHE YPOBHSA SKOJOIMUYECKON KYyJIbTyphl: MNPUOOpPETEHHE ONbITa IUIAHUPOBAHUS
MOCTYIIKOB M OIEHKH WX BO3MOKHBIX TIOCIICICTBUN IS OKPYXKAIOIICH CPEJIbI;

OCO3HaHHUE TTI00aJIBLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U yTel UX pelieHus;

CIIOCOOHOCTH HUCIIOJIB30BATh IPUOOpETaeMbIe PU U3YICHUH OMOJIOTHUH 3HAHUS M YMECHHUS TIPH
peuieHny npoOseM, CBS3aHHBIX C PALMOHAIBHBIM IPUPOJIONOIL30BAaHUEM (COOIIIOIEHNE MPaBUII
MOBE/ICHUS B MIPUPOJIC, HAMIPABJICHHBIX HA COXPAHEHNUE PAaBHOBECHS B SKOCHUCTEMAX, OXpaHy BUIOB,
IKOCHCTEM, OMochepsl);

AKTUBHOE HENPUATHUE JECUCTBUI, IPUHOCAIIUX BPEl OKPYKAOLIEN IPUPOIHON CPENIE, YMEHUE
MIPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJOTUUYECKHE MOCIEICTBUS MPEINTPUHUMAEMbIX TEHCTBUI U
MPEeIOTBPAIIATh HX;

HaJIMYUEe PAa3BUTOTO 3KOJOTUYECKOTO MBIIUICHUS, SKOJIOTMYECKON KyJIbTYpbl, OIbITa
NESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBIEHHOCTH, YMEHHS  PYKOBOACTBOBATHCS HMH B



MO3HABATEIbHON, KOMMYHUKATHBHOM U COLMAJIbHOW MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUIECKON ACSITETLHOCTH YKOJIOTHUECKOM HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKl M OOLIECTBEHHOM MPAaKTUKW, OCHOBAHHOTO Ha JAMAJIOre KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYIHTYPHOM MUPE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YHTATEIHCKOM KYJIBTYphl KaK CPEACTBAa B3aUMOJEHCTBUS
MEXTY JIFOIbMU U TIO3HAHMSI MUPA;

MOHUMaHue crenu@uKku OWONOTHM KaK HayKd, OCO3HaHUs €€ poiu B (POpMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUH IEJIOCTHOTO MPEACTABICHUS 00 OKpPYKArOIIeM
MHUpE KaK O €JMHCTBE MPUPO/IbI, YeIOBEKa U OOIIECTBA, B TO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH
U peuIeHuu mpoOIeM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTH OHOJIOTHMHU JJIS COBPEMEHHOW IMBMIIM3AIMK: O0OecreyeHHs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIIUHBI, CO3/IaHWE TMEPCHEKTUBHBIX OMOTEXHOJOTHH, CIHOCOOHBIX
pemars pecypcHble MpoOjeMbl pa3BUTHS UYEIOBEUYECTBA, MOMCKA MyTeH BBIXOJA U3 TI00ANbHBIX
IKOJIOTHUECKUX TPOOJIeM M o0ecreueHus: mepexo/ia K yCTOWYMBOMY Pa3BUTHUIO, PALMOHAIEHOMY
MCIOJIb30BaHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYCHUU OMOJIOTMYECKUX 3HAHUI B IEISIX IMOBBIMICHUS OO
KYJIbTYpbl, €CTECTBEHHO-HAy4YHOH TPAMOTHOCTH, KaK COCTAaBHOMW 4YacTH (YHKIIMOHAIbHON
IpPaMOTHOCTH 00y4arouuxcs, popMupyemMoit npu u3y4eHun OUoJIoTuH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCIONB30BaTh TMOJydyaeMble 3HAHUS JUIS aHauu3a U OOBSICHEHUS SIBICHUMN
OKpY)XAIOIIET0 MHpa M MPOUCXONAUIMX B HEM H3MEHEHUH, yMEHHE [ielaTb OOOCHOBAHHbIE
3aKJIFOUYEHUS HAa OCHOBE HAyYHBIX ()aKTOB M UMEIOIIUXCS TAHHBIX C [ETBIO MOTYYCHHS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCThH CAaMOCTOSITENIEHO UCTIOIB30BaTh OMOJIIOTMYECKHUE 3HAHUS IS peIIeHuUs TpodiemM
B peaJIbHBIX KU3HEHHBIX CUTYyAIHIX;

OCO3HAHUE I[EHHOCTH HAYYHOW AESITeTbHOCTH, TOTOBHOCTH OCYILIECTBISTH MPOCKTHYIO H
HCCIIEIOBATENbCKYIO ACSITEIbHOCTh UHIUBUYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO M CaMOOOpPa3OBaHHIO, K
aKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHMA 1O OWOJOTMH B COOTBETCTBUU C IKU3HEHHBIMU
NOTPeOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATDI

MeranpenmMeTHble pe3yabTaThl OCBOCHHUs ydeOHOro mpenmera «bHOJIOTHS» BKIIOYAIOT:
3HaYUMBble s (OPMHUPOBAHUS  MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXAUCLUUIIIMHAPHBIE
(MeXIpeIMeTHbIC) O0IIeHAayYHbIC TTOHSTHSI, OTPAKAOIINE IIETTOCTHOCTh HAYYHOUW KapTHHBI MHpA U
crenu(puKy METOJO0B MO3HAHUS, HCIOJb3YeMbIX B E€CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus,
SIBIIGHUE, TIPOIECC, CUCTEMA, HAyYHBIH (aKT, IPHUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH, TEOPHS,
UCCIIeIOBaHNe, HaONI0/IeHue, M3MEpeHHe, HKCIEPUMEHT W JpPYTUX), YHUBEpCaJbHbIE YyueOHBIE
neiictBus  (IO3HABaTElIbHBIE,  KOMMYHHUKATHBHBIC,  PETYJSITHBHBIC),  00ECMEYHBAIOIIHE
dbopmupoBanre (GYHKITMOHAIBHOW TPAaMOTHOCTH W COIHMAIBHOW KOMIIETEHIIUA OOYJaroIIuXcs,
CIIOCOOHOCTH 00YUYAIOUINXCS UCIIOB30BaTh OCBOCHHbBIE MEXTUCIIUIIIMHAPHBIC, MUPOBO33PEHUYECKHE
3HAHUS U YHUBEpCAJIbHbIE YdeOHbIe IEHCTBUS B IO3HABATENIbHOM U COIIMAIbHOM MPaKTUKE.

MeramnpenMeTHble pe3yibTaThl OCBOCHUS MPOTPaMMBbI CpPEAHEro o0mero ooOpa3oBaHUs
JOJKHBI OTPaKaTh:

OBiajeHne YHHBEPCAJIbHBIMH YUYeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3o0BbIe JJOrMYecKHUeE AeHCTBUS:

CaMOCTOSITENILHO (OPMYITUPOBATh W aAKTyalU3UpOBaTh MpoOJIeMy, paccMaTpuBaTth ¢
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUH 3HAHWN MPUEMBI TOTUYECKOTO MBIIUICHUS (aHAN3a, CHHTE3a,
CpaBHEHUS, Kilaccu(uKauu, 0000IEeHUs ), PACKPBHIBATH CMBICIT OMOJIOTUYECKUX MOHSITHH (BBIACIATH
WX XapaKTepHbIC MPU3HAKH, YCTAHABINBATH CBSI3U C IPYTUMU TOHATHUSIMH);



ONpeNeNaTh WEeNU MACATEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTCPUH WX JIOCTHIKCHHS,
COOTHOCHUTH PE3YyJIbTaThl ICATEILHOCTHU C MIOCTABICHHBIMU IIEIISIMU;

UCTIOJIB30BaTh OWOJIOTHYECKUE TMOHSTHS M OOBSCHEHHS (AKTOB W SIBICHHH KHBOU
TIPUPOJIBI;

CTPOHTH JIOTHUECKUE PACCYXICHUS (MHIYKTHBHBIC, ICAYKTUBHBIC, TI0 aHAJIOTHH), BHISBIISTh
3aKOHOMEPHOCTH W TMPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYITUPOBATH BHIBOJBI H
3aKITIOYCHUS;

NPUMEHATh CXEMHO-MOJICNIbHBIE CPEICTBA JJIsi MPEACTABICHUS CYIIECTBEHHBIX CBS3EU M
OTHOIICHUHA B HW3Yy4aeMBIX OHMOJOTHMUYECKHMX OOBEKTaX, a TaKKe MPOTUBOPEYHUU PA3HOTO pOja,
BBISIBJICHHBIX B PA3TUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3padaThIBaTh IJIAH PEIICHUS TPOOJIEMBI C YUYETOM aHATN3a UMEIOIINUXCS MaTEPUATBHBIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESTCIBHOCTh, OLCHHBATH COOTBETCTBHE PE3yJIbTATOB IEIISIM,
OLIEHUBATh PUCKH MOCIIEICTBUI NEATETbHOCTH;

KOODJWHUPOBATh W BBINOJHATE pPa0OTy B YCIOBUSX pPEaJbHOTO, BHUPTYAILHOTO U
KOMOWHUPOBAaHHOTO B3aUMOACHCTBUS;

pa3BUBATh KPEATHBHOE MBINUICHUE MPU PEIICHUH KHU3HEHHBIX TPOOIeM.

2) 6a3oBbIe HCCIEI0BATEIbLCKHE 1eHCTBHS:

BJIAJICTh HABBIKAMU Y4YEOHO-HCCIICOBATEILCKOW W TIPOCKTHOHW IESITEIBHOCTH, HAaBBIKAMHU
paspelieHuss mpoodieM, CIOCOOHOCTbIO M T'OTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOMCKY METOIOB
peleH s MPaKTHYECKUX 33134, TPUMEHEHHIO Pa3IMYHbIX METO0B NTO3HAHUS;

UCTOJIb30BAaTh PA3UYHbIE BUJBl JACATEIBHOCTH 110 TOJIYYEHHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETAK, MPeoOpa3oBaHUI0 W MPHUMEHEHHIO B Y4YEOHBIX CHUTYaIlMsIX, B TOM YHUCIE TpHU
CO3JIaHUH Y4EOHBIX M COLIMATIBHBIX POCKTOB;

(GopMHpOBATh HAYYHBI THI MBIIUICHUS, BIAJETh HAyYHOW TEPMHHOJIOTHEH, KITIOYCBBIMH
MOHATHSIMU M METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BaTENbHOW MACSITEIBHOCTH M
KU3HEHHBIX CUTYaIUsIX;

BBISIBIISITH IIPUYUHHO-CIICACTBEHHBIC CBSI3U M aKTyaJTU3UPOBATh 33/1a4y, BBIJIBUTATh THIIOTE3Y
e€ pelieHus, HaXOAUTh apTYMEHTHI JJIsl JOKA3aTeNbCTBA CBOMX YTBEPXKICHUHN, 3a]1aBaTh TapaMeTPhl
Y KPUTEPHUU PEUICHUS;

AHATM3UPOBATH MOJTYYCHHBIE B XOJI€ PEUICHUS 3a/1a4ll PE3yJIbTaThl, KPUTHUECKU OIICHUBATH
UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IICJICHANIPABICHHBIN IOMCK IEPEHOCAa CPEICTB W CIIOCOOOB JCHCTBUS B
pohecCHOHATLHYIO CPEy;

yMETh TEPEHOCUTh 3HAHWS B  IO3HABaTENBHYIO W  MPAKTHYECKYI0  00JacTu
KHU3HENEATSTbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIIBUTATh HOBBIC HJCH, MpEAJaratb OPUTHHAIBHBIC IMOAXOABI M PEIICHHs, CTaBUTh
poOJIEMBI B 33]1a4H, IOIYCKAIOIINE allbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nngopManmeii:

OPHUEHTHPOBATHCS B PA3MYHBIX HMCTOYHHMKAX HH(opManum (TeKcTe ydeOHOro mocolus,
HAy4YHO-TIOMYJISIPHON JUTEepaType, OMOJOTHYECKHX CIOBApSX W CIPABOYHUKAX, KOMIBIOTEPHBIX
0a3zax pgaHHBIX, B VHTepHere), aHanMM3WpoBaTh HWH(OOPMAIMIO pA3JIUYHBIX BHUAOB H (HOPM
MPEJCTAaBICHNS, KPUTUYECKH OLICHUBATh €€ JTOCTOBEPHOCTh M HEITPOTHBOPEUYMBOCTH;

(GopMyHpOBaTh 3ampOCHl M MPHUMEHSTh pa3IMYHBIE METOIBI TpPHU TIOMCKE H OTOOpe
Ouosiornyeckoit nHGopMaru, He0OXOIUMOM /IS BHIIOJTHEHUS y4eOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA,
COBEpPIIICHCTBOBATH KYJIBTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TUYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpPATh ONTUMAJIbHYIO (OpPMY TIPEACTABJICHHUS OHOJOTHYECKON
uHpopmanuu (cxemsl, rpaduKu, TUarpaMMebl, TaOJIHUIIBI, PUCYHKH U APYTOe);



UCTIOJIB30BaTh HAYYHBIM S3bIK B KayecTBE CPEICTBA TNpU padoTe ¢ OHOIOTHYECKOMH
uHpopMalMell: MPUMEHATh XUMHUYECKHEe, (U3MUYECKHe W MaTeMaTHYeCKHME 3HAKH W CHMBOJIBI,
dbopmynel, abOpeBUAaTypy, HOMEHKIATYpPy, WCIOJIb30BaTh W MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYCCKUEC CPCACTBA HATTIAAHOCTH,

BJIAJCTh HAaBBIKAMH pACIIO3HABAaHWS M 3alUThl  HHQOpPMaIuu, WHHOPMAITMOHHON
0€30MacCHOCTH TUIHOCTH.

OsgiiaieHne YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUSIMH:

1) oOmenue:

OCYIIECTBIISITh KOMMYHUKAIIUU BO BCEX c(hepax KU3HU, AaKTUBHO YIaCTBOBATh B TUAJIOTE HITH
JTUCKYCCHUH TI0 CYIIECTBY 00CYk/1aeMOil TeMbI (YMEHHUE 3a]]aBaTh BOMPOCHI, BEICKA3bIBAThH CYXKICHHUS
OTHOCHTEIIFHO BBITIOJIHEHHS TpeAsiaraeMol 3a/iayd, YYHTHIBATH HHTEPEChl M COTJIACOBAHHOCTH
MO3ULIMK IPYTUX YYACTHUKOB AUAJIOTA U JUCKYCCHUU);

pacrio3HaBaTh HeBepOaJIbHBIC CPEACTBA OOIICHHUS, TOHUMATh 3HAYCHNE COITMAILHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHUS! KOH(DIMKTHBIX CHTyallUH, YMETh CMST4aThb KOH(IMKTBI U BECTH
MIEPErOBOPHI;

BJIaACTh pa3JIMYHBIMU CHOCOGaMI/I OGH.IGHI/IH u BSaHMO,Z[efICTBI/IH, MMOHUMAaTb HAMCPCHUA
APYTUX IIOJCH, MPOSBISATh YBAKHUTEIBHOE OTHOIICHWE K COOECEIHHWKY W B KOPpPEKTHOW (opme
(hOopMyIIHpPOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUSI C UCTIOIB30BAHUEM SI3BIKOBBIX CPEIICTB.

2) coBMeCTHaA IeSITeJIbHOCTh:

IIOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBHIyalbHOH palbOThI MpHU
pemeHrn OMOJOTHYecKO MpoOiIeMbl, 0OOCHOBBIBATH HEOOXOAWMOCTh MPUMEHEHHS TPYIIOBBIX
($hopM B3aUMOJICHCTBHSI PY PEIICHUH YIECOHOW 3a/1a4u;

BBIOMPATh TEMAaTUKy U METOJbl COBMECTHBIX NEHCTBUH C Y4ETOM OOLIMX WHTEPECOB U
BO3MOXKHOCTEH KaXKI0T0 4JI€Ha KOJUIEKTHBA;

IPUHUMATD LIEJIM COBMECTHOM JIEATENBHOCTH, OPraHU30BBIBATH U KOOPIANHUPOBATH AEHCTBUS
110 €€ JOCTUKCHUIO: COCTABIIATH IUIAH NEHCTBUM, PACTIPEAEIIATD POJIU C Y4ETOM MHEHHH YYaCTHHUKOB,
00CYXKIaTh pe3yIbTaThl COBMECTHOM PaboThI;

OLIEHMBATh KaueCTBO CBOET0O BKJIA/la M KaXKJJOI0 yYaCTHUKA KOMaH/Ibl B OOIIMHA pe3ynbTaT 10
pa3pabOTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HICH C IO3ULHUU HOBHU3HBI, OPUTHHAJIBHOCTH,
IIPAaKTUYECKONU 3HAUMMOCTH;

OCYILIECTBIIATH IO3UTUBHOE CTPATETUYECKOE MIOBEICHUE B PA3IIMYHBIX CUTYalUsIX, IPOSIBIIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

OBiageHne yHMBepCAJIbHBIMH PeryJsiTUHBHBIMH AeiCTBUAMM:

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOrMYECKHE 3HAHUS ISl BBISIBIICHUSI IPOOJIEM U MX PELLCHUSI B dKU3HEHHBIX
U Y4eOHBIX CUTYaIUsX;

BbIOMpPATh HAa OCHOBE OMOJIOTMYECKUX 3HAHMU LIENEBbIE MU CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IIOCTYNKAaxX IO OTHOLIEHUIO K YXUBOW MPUPOJE, CBOEMY 3J0POBBIO U 3/10POBBIO
OKPY>KAIOIIHX;

CaMOCTOSITENIFHO OCYLIECTBISATh IO3HABATENBHYIO JEATEIbHOCTb, BBISBIATH IPOOJIEMBI,
CTaBUTh U (OPMYIHUPOBATh COOCTBEHHBIE 3aJjaull B 00pa30BaTENbHON JIEATEIbHOCTH U KU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITENIbHO COCTABJIAThH IUIAH PELIeHUs MpoOJeMbl ¢ Y4ETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOOP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIGHUBATh MPUOOPETEHHBIN OIBIT;



Croco0CTBOBaTh (DOPMHUPOBAHUIO M TIPOSIBICHUIO IMUPOKON IPYIUIIMUA B PA3HBIX 00JIACTSIX
3HaHUi, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYIbTYPHBI YPOBEHb.

2) caMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJbTATOB LIEISIM;

BJIaJICTh HaBBIKAMU MO3HABATEIBHOMN pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI U
MBICITUTENBHBIX MPOIECCOB, UX PE3YylIbTaTOB U OCHOBAHUMU, UCIIOIB30BATh MPUEMBI peIICKCUH IS
OILICHKH CUTYAIINH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apryMEHTHI IPYTUX MPU aHATU3€E PE3YyIbTAaTOB JACSITEIbHOCTH;

3) npuHsiTHE ce0s1 U APYTHUX:

MPUHUMATH Ce0sl, TOHNUMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX MPU aHAJIU3€E PE3YIbTAaTOB JAESITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbIe pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonornu Ha 6a30BOM ypOBHE
BKIIIOYAIOT CHernuduieckre s ydeOHoro mpeamera «buonorus» HaydHbIE 3HAHUS, YMEHUS H
CIIOCOOBI NEeUCTBUHI o OCBOCHHIO, MHTEPIpETALNU
U MpeoOpa3oBaHMUIO 3HAHWUU, BUJBI IEATEIHHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS M TMPUMEHEHHUIO
3HAHUU B PA3JIMYHBIX YYEOHBIX CUTYAIUAX, @ TAK)KE B PEASIbHBIX )KU3HEHHBIX CUTYaIUAX, CBA3AHHbBIX
c Ouonorueii. B mporpaMme npeaMeTHbIE pe3yabTaThl MPEICTABICHBI 110 TOAaM O0YICHHUS.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO mpeamera «buonorus» ¢ 10 Knacce nOMKHBI
OTpaxaTh:

c(OpMUPOBAHHOCTh 3HAHWI O MecTe M pOJu OWOJIOTMM B CHCTEME HAyYHOI'O 3HAHUSA
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KAapTUHBI MHpa W
HAyYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCUNMCKHX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu, PyHKIMOHAIBHON TPaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEp)KaHWE OMOJOTMYECKHX TEPMHUHOB U TOHATUMN: KHU3Hb, KJIETKa,
OopranusM, Metadbonn3M (0OMEH BELIECTB U IMpEBpaIlleHHe SHEPTHH), TOMEOCTa3 (CaMOPETYJIALHs),
YpOBHEBas OopraHu3anusi  KHMBBIX CUCTEM, CaMOBOCIPOU3BECHUE (pempoayKuus),
HAaCJEACTBEHHOCTh, K3MEHUYMUBOCTb, POCT U Pa3BUTHUE;

YMEHHME u3JIaratb OHMOJIOrHMYecKHe TeopuH (KJIeTOYHasl, XPOMOCOMHas, MYyTalllOHHas,
[EHTpaIbHAs JJOTMa MOJIEKYJISIpHOM Ouomnoruw ), 3akonsl (I'. Mennens, T. Moprana, H. . BaBunosa)
1 ydeHus (0 IEeHTpax MHOTO000pasus M MPOUCXOXKICHUS KyJIbTypHBIX pacteHuit H. V. BaBuiosa),
ONpEIEIATh TPAHULIBI UX IPUMEHUMOCTH K JKUBBIM CUCTEMaM;

yYMEHHE BJaJleTh METOJAaMH HAy4yHOrO MO3HAHUS B OHMOJOTMH: HAONIOJIEHUE U OIHCAaHUE
KHUBBIX CUCTEM, TIPOIIECCOB U SIBJICHH, OPTaHU3aIHs ¥ TPOBEJCHIE OMOIOTHYECKOT0 SKCIIEPUMEHTA,
BBI/IBI)KEHUE TUIIOTE3b], BBISIBIICHUE 3aBUCUMOCTH MEXKIY UCCIIEAYEMbIMU BEITMYMHAME, O0OBSICHEHHE
MOJIYYEHHBIX PE3YJIbTATOB, UCIIOIb30BAHHBIX HAYYHBIX TOHATUH, TEOPUH U 3aKOHOB, YMEHHE JIeTaTh
BBIBOJIbl HA OCHOBaHUM MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJIETSATh CYLIECTBEHHbIE IMPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHa BELIECTB U
MpPEeBpaIeHUs] PHEPTHMH B KIETKe, (DOTOCHHTE3a, IUTACTUYECKOTO M DHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEH03a, OIUIOJOTBOPEHHMS, PA3MHOKEHHUS, WHIUBUIYAIBHOTO DPAa3BUTHS
opranusMa (OHTOT€HE3);

YMEHHE MPUMEHATH IMOJTYYCHHbIE 3HAHUS AJI OOBSICHEHUS OMOJIOIMYECKUX MPOLECCOB U
SIBIIGHUH, JUIS TIPUHSATHUS MPAKTUYECKUX PEIICHUH B TIOBCEIHEBHOU KHM3HU C IEIbI0 00eCIeUCHHUS
0€30MacCHOCTH CBOETO 3[I0POBBS U 3J0POBbsI OKPYKAIOIIUX JIOJEH, COOMI0IEHNs HOPM I'PaMOTHOTO
MOBEJCHUSI B OKpYXarollled NPUPOIHONW cpene, MOHMMaHHE HEOOXOAMMOCTH HCIOIb30BAHHUS
JOCTUKEHHUI COBpeMeHHOU OMOJIOTUY 1 OMOTEXHOJIOTUH JIJISl PAllMOHAIBHOTO MTPUPOA0NOIB30BAHNUS;



YMEHHME pellaTh »JJIEMEHTapHble TE€HEeTHYEeCKHe 3aJadyl Ha MOHO- M JUTHOpHAHOE
CKpEeLIMBaHUE, CLIETUICHHOE HAClIeI0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPELIMBAHUS IS
npe/icKa3aHus HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPAaTOpHBIE M TPAKTHYECKHE PadOThl, COOMIONATh MpaBWia IpU
pabote ¢ yaeOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KpPUTHYECKU OLIEHWBATh W HMHTEPIPETUPOBATh HH(MOPMANNIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIOYAIOUIYIO TIICEBJIOHAy4YHbIE 3HAHMUS W3 PA3JIMYHBIX HMCTOYHHUKOB (CpelcTBa
MaccoBOW HH(OpPMAIUK, HAYYHO-TIOMYJISIPHBIE MaTepUalbl), dTHUYECKHUE AaCIEKTHl COBPEMEHHBIX
UCCIIeIOBaHMM B OMOJIOTHUH, MeIUILIMHE, ONOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHBIC TMHCHMEHHBIE U YCTHBIE COOOIIeHHs, 0000mmas
OMOJIOrMYECKYI0 HHPOPMAIINIO U3 HECKOJIBKUX HCTOYHUKOB, IPAMOTHO HCIIOJIb30BAaTh MOHSATUHHBIN
anmapar OMOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO mpeamera «buomorusi» ¢ 11 Knacce nOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHHI O MecTe M POJU OWOJIOTUHM B CHCTEME HAyYHOI'O 3HAHUSA
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHON KAapTUHBI MHpa W
HAyYHOTO MHMPOBO33PEHHS, O BKJIAJE€ POCCUHMCKHX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu, GyHKIMOHAIBHON TPaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJAEpKAHHE OMOOTUYECKUX TEPMHUHOB M MOHSATHI: BUJ, MOMYJISIIHS,
reHO(OH/I, HBOJIOIMS, IBIKYIIUE CUJIBI ((PaKTOPBI) IBOIIOIMH, TPUCIOCOOIEHHOCTh OPTaHU3MOB,
BHUJI000pa30BaHKe, FIKOJIOTHUECKUEe (PaKTOPhL, SKOCUCTEMA, MIPOAYLIEHThI, KOHCYMEHTHI, PeAYLEHTHI,
[[eNU MUTAHUS, YKOJIOTHUYEeCKasl MUpaMua, OMOTeoneHos, onochepa;

yMEHHME Wu3jaraTh Ouojormyeckue Teopuu (dBodtonuoHHas teopus Y. JlapBuHa,
CUHTETUYECKass TEOpHsl 3BOJIOLMH), 3aKOHBI W 3aKOHOMEPHOCTH (3apoibllieBoro cxojcrsa K.
M. bapa, dyepenoBaHus TJIaBHbIX HampaBieHud u nyted sosonuu A. H. CeBepiioBa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensTe TpaHHUIbI UX TPUIMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJaJleTh METOJAaMH HAyYyHOTO MO3HAHUS B OHMOJOTMH: HAONIOJIEHUE U OIHCAaHUE
KHBBIX CUCTEM, TIPOLIECCOB U SIBIICHUH, OpraHU3anys 1 MpoBeeHrEe OMOJIOTHYECKOT0 SKCIIEPUMEHTA,
BBI/IBI)KEHUE TUIIOTE3b], BBISIBIICHUE 3aBUCUMOCTH MEXKIY UCCIIEAYEMbIMU BEITUYMHAME, O0BSICHEHHE
MOJIYYEHHBIX PE3YyIbTaTOB, UCTIOIb30BAHHBIX HAYYHBIX IMOHSATHH, TCOPUH U 3aKOHOB, YMEHUE JIeIaTh
BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3y/IbTaTOB;

YMEHHUE BBICTATH CYHIECTBEHHBIC NMPU3HAKU CTPOCHHS OMOJIOTMYECKHX OOBEKTOB: BHUIOB,
MOMYJISILIUM, POTYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOr€0IEHO30B U SKOCUCTEM, OCOOEHHOCTH
MPOIIECCOB:  HACJIEACTBEHHOM W3MEHUYMBOCTH, €CTECTBEHHOrOo OTOOpa, BHI000pa30BaHMI,
MPUCTIOCOOJICHHOCTH OPraHU3MOB, JACHCTBHS HKOJIOTMYECKUX (DAaKTOPOB Ha OpPraHM3MBI, MepeHoca
BEIIECTB U TOTOKA SHEPIHMHM B JKOCHCTEMaX, aHTPOIIOTEHHBIX M3MEHEHHH B SKOCHCTEMax CBOEH
MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOTEOXMMHUYECKUX ITUKIIOB B Onocdepe;

yYMEHUE TPUMEHSTH MOJTy4YeHHbIC 3HAHUS U1 OOBSCHEHHS OMOJIOTHUECKUX IPOLIECCOB U
SIBIIGHUH, JUIS TIPUHATHUS MPAKTUUYECKUX PEIICHWH B MOBCEIHEBHOM KM3HU C LENbI0 00ecredeHus
0€30MaCHOCTH CBOETO 3/I0POBbS M 370POBbsI OKPYKAIOLIUX JIIOJIeH, COOII0IEHUSI HOPM IT'PaMOTHOTO
MOBEICHUS B OKpYXKAIOIIeW NPHUPOAHON cpene, MOHMMaHWE HEOOXOAMMOCTH HCIIOJIb30BAHUS
JTOCTHKEHUH COBPEMEHHOM OMOJIOTHH AJIsl PAllMOHAIIEHOTO MTPUPOIOTIONB30BAHNUS;

YMEHHE pellaTh 3JeMEHTapHble OWOJIOrMYeCKHEe 3a/layd, COCTAaBIISITH CXEMbI MepeHoca
BEILIECTB U SHEPTHH B SKOCUCTEMAaX (LI€TH MUTAHUS);

YMEHHE BBIMOJHATH JIAOOpaTOpHbIE W IMpaKTHYEeCKHe padoThl, cOO0aTh MpaBWiIa IMPHU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBAHUEM;

YMEHHE KpPUTUYECKH OLIEHWBAaTh U HMHTEPIPETUPOBATh HH(OpPMALNIO OHOIOTHYECKOTO
COJIEpKaHUsl, BKIIOYAIONIYIO TIICEBIOHAYYHBbIC 3HAHHUS W3 PA3IUYHBIX HMCTOYHHKOB (CpelCcTBa
MaccoBoi uWH(MOpPMAIMK, HAYYHO-TIONMYJSIPHBIE MAaTepHasibl), pPacCMAaTpUBaTh TJI00ATbHBIC
HKOJIOTHYECKHE TMPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIHIO;



yMEHHE Cco37aBaTh COOCTBEHHBbIC TMCHMEHHBIE M YCTHBIE COOOIIEHUs, 00o00mas
OMOJIOTMYECKYI0 HHPOPMAIINIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh MOHSTUHHBIN
amnmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HanmMeHnoBaHue pa3iesioB U TEM MPOTrPaMMBI | KonuyecTBo 4acoB ‘ DOnektpoHHbIe (IU(PPOBHIE) 0Opa3oBaTEIBHBIC
n/m Bcero|| KonTponbHbIE [IpakTHyecKue peCypCrI
paboThI paboThI
|1 ||Bnonom;1 KaK HaykKa || 2 || H 0.5 HBH6J1H0TeKa LIOK https://m.edsoo.ru/7f41¢292 ‘
|2 ||}KHBHe CHUCTEMBI M MX OpPraHU3aLus || 1 || H HBH6J1H0TeKa LIOK https://m.edsoo.ru/7f41¢292 ‘
|3 ||X1/1M1/Iqe01<1/1171 COCTaB M CTPOEHHE KIETKU || 8 || H 1 HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41¢292 ‘
|4 ”}KI/ISHGILGSITGHBHOCTB KJIETKU || 6 || H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41¢292 ‘
5 Pa3smMHOXEeHNE 1 MHIUBUIYATbHOE PA3BUTHE 5 1 bubmuoteka [{OK https://m.edsoo.ru/7f41¢292
OpPTraHU3MOB
6 HacnencrBeHHOCTS U N3MEHUYUBOCTH 8 1.5 bubmuoteka [{OK https://m.edsoo.ru/7f41¢292
OpPraHu3MOB
7 Cenexuust oprann3MoB. OCHOBBI 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292
OMOTEXHOJIOTHHI
|8 ||PesepBHoe BpeMsl || 1 || 1 H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 34 1 4
[TPOTPAMME




11 KJIACC

ITPOTPAMME

No HaumenoBanue pa3zienoB u Tem | KonuuecTBo yacos | DnexTpoHHbIe (1T POBEIE) 00pa3oBaTEIbHbIC
n/m HpOTpaMMBI Bcero|  KontponbHble [IpakTryecKue peCypenpt
paboThl paboThI
|l HBBOH}OL{I/IOHHaﬂ Onosorus H H H 1 ”BI/I6J‘II/IOT€Ka LIOK https://m.edsoo.ru/7f41cc74
2 Bo3HukHOBEHUE U pa3BUTHE KU3HHU HA 0.5 bu6muoteka L{OK https://m.edsoo.ru/7f41cc74
3emie

|3 HOpFaHI/ISMH U OKpYy’Karolas cpeaa H 5 H H 1 ”BI/I6J‘II/IOT€Ka LIOK https://m.edsoo.ru/7f41cc74
|4 HCoo6meCTBa Y DKOJIOTHYECKHUE CHCTEMBI H 9 H H ”BI/I6J‘II/IOT€Ka LIOK https://m.edsoo.ru/7f41cc74
|5 HPeaeanoe BpeMsl H 2 H 1 H ”BI/I6J‘II/IOT€Ka LIOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 1 2.5




INOYPOYHOE INIJTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KonnuecTBo yacos ‘ [Hara DJeKTpOHHBIE TU(PPOBBIC
n/m Beero| Kontposssie || ITpaktuueckue | H3YICHHA o0Opa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
1 |buonorus B cucreme HayK 1 bubmuoreka [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 ||Metoabl o3HaHUs KUBOM TIpupoabl. [IpakTnueckas 1 0.5 bubmuoteka [JOK
pabota Ne 1 «/cnionp3oBaHue pa3InYHBIX METOAOB MIPH https://m.edsoo.ru/863e6122
M3YYEHUU OMOJIOTHYECKUX O0BEKTOBY
3 |[buonormyeckue CUCTEMBbI, IPOLECCH] U UX U3yYEHUE 1 bubnmoreka [JOK
https://m.edsoo.ru/863e6564
4 | XuMHUecKuil cocTaB KJIETKU. Boma u MuHepaabHbIE COJTU 1 but6mmoreka [IOK
https://m.edsoo.ru/863e674¢
5 ||benku. CocTtaB u cTpoeHHE OEITKOB 1 Bbubnmorexa [JOK
https://m.edsoo.ru/863e6b72
6 | PepMeHTHI — OMOIIOTUYECKUE KATATH3aTOPBI. 1 0.5 bubmmoreka [JOK
JlaGopaTtopHnas pabota Ne 1 «M3yueHne KatamuTHIECKON https://m.edsoo.ru/863e6b72
AKTUBHOCTH (PEpMEHTOB (HA IPUMEPE aMUJIIA3bI HITH
KaTaasbl)»
7 [YraeBoxabl. JIunuael 1 but6mmoreka [IOK
https://m.edsoo.ru/863e6870
8 |[Hyxneunossie kuciotel. ATD 1 bubmmoreka [JOK
https://m.edsoo.ru/863e6d5c
9 |Mcropust u MeTobl u3ydeHus KieTku. Kiierounas teopus 1 Bu6muotexa [JOK
https://m.edsoo.ru/863e6e88

|10 HKneTKa KaK LIEJIOCTHAs )KUBas CUCTEMA

—




No Tema ypoka KonnuecTBo yacon ‘ Hara DIIeKTPOHHBIE IIUPPOBHIC
n/m Beero|| Kontposbhsie || [paktuueckue | H3YIeHAS o0pa3oBaTenbHbIC PECYPCHI
paboThI paboThI
11 ||Ctpoenue sykapuoTudeckoii kietku. JlabopaTtopHas 1 0.5 Bbubmmoreka [JOK
pabota Ne 2 «M3yueHue CTpOCHHS KIETOK PAaCTCHHH, https://m.edsoo.ru/863e61f0
KUBOTHBIX, TPHOOB 1 OaKTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOIpENapaTax U UX OMHCAHUE)
12 ||OOMeH BeIIecTB Wi METab0IU3M 1 bubmuoreka [JOK
https://m.edsoo.ru/863e766¢
13 ||®PoTocuHTE3. XEeMOCHHTE?S 1 bu6mmoreka [IOK
https://m.edsoo.ru/863e7c98
14 || DHepreruueckuii oOMeH 1 Bbubnmorexa [JOK
https://m.edsoo.ru/863e7aae
15 |PKusHeHHBIN HUKI KIIETKU. Jlenenne kiaeTku. MuTos. 1 0.5 but6mmoreka [IOK
JlaGopatopnas pabota Ne 3 «Habmonenue murosa B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIKa JIyKa Ha TOTOBBIX
MUKpOTIpenaparax»
16 |[buocunTe3 Oenka. Peakius MaTpuaHOTro CMHTE3a 1 bu6mmoreka [IOK
https://m.edsoo.ru/863e796¢
17 | Tpancnsus — OGMocUHTE3 Oenka 1 Bu6muotexa [JOK
https://m.edsoo.ru/863e796¢
18 |[Hekmerounsie (hOPMBI )KU3HU — BUPYCHI 1 bubmuoreka [JOK
https://m.edsoo.ru/863e7540
19 ||[®opMbl pa3MHOKEHUS OPTaHU3MOB 1 bubmuoreka [JOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 ||Meiio3 1 bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a
21 ||O6Gpa3oBaHuE U pa3BUTHE TIOJOBBIX KIETOK. 1 0.5 bubmmoreka [JOK

OmnonotBopenue. Jlaboparoprast pabora Ne 4 «M3yuenue

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




No Tema ypoka KonnuecTBo yacon ‘ Hara DIIeKTPOHHBIE IIUPPOBHIC
n/m Beero|| Kontposbhsie || [paktuueckue | H3YIeHAS o0pa3oBaTenbHbIC PECYPCHI
paboThI paboThI
CTPOEHUS TIOJIOBBIX KJIIETOK Ha TOTOBBIX
MUKpOIIpenaparax
22 ||MaauBuUIyanpHOE pa3BUTHE OPraHU3MOB 1 Bu6muotexa [JOK
https://m.edsoo.ru/863e8436
23 |'eHeTnka — HayKa O HACJIEICTBEHHOCTU U U3MEHUYMBOCTH || | but6mmoreka [IOK
https://m.edsoo.ru/863e8612
24 ||3aKkOHOMEPHOCTH HACIEAOBaHUS TPU3HAKOB. 1 Bbubnmorexa [JOK
MoHoru6puaHOe CKpeluBaHNue https://m.edsoo.ru/863e8878
25 ||duruOpumHoe ckpemuBanue. 3aKoH HE3aBUCUMOTO 1 bubnmoreka [JOK
HacJIeI0BaHUS TPU3HAKOB https://m.edsoo.ru/863e89a4
26 |CueruieHHOE HacjaeI0BaHNe Mpu3HakoB. JlabopaTopHas 1 0.5 bubmuoreka [JOK
pabota Ne 5 «3ydeHue pe3yapTaTOB MOHOTHOPUIHOTO U https://m.edsoo.ru/863e8c60
JUTHOPHUIHOTO CKPELIUBAaHUS y APO30(UIIbI Ha TOTOBBIX
MUKpOTIpenaparax»
27 |['eneruka nona. HacnegoBanue npu3HakoB, CLHEMJICHHBIX 1 Bbubmunoreka LIOK
C TIOJIOM https://m.edsoo.ru/863e8c60
28 ||M3menuuBocTh. HenacnencTBeHHass M3MEHYMBOCTb. 1 0.5 bubmuoreka [{OK
JlaGopaTtophnast pabota Ne 6. 3yuenue https://m.edsoo.ru/863e8efe
MOIU(DUKAITMOHHOW U3MEHUYNBOCTH, TIOCTPOCHUE
BAPUAIIMOHHOIO PAJIa U BApUALMOHHOW KPUBOW
29 |[HacnenctBeHnHas n3MeHYMBOCTh. JlabopaTtopHas paboTa 1 0.5 bubmuoreka [JOK
Ne 7. «AHanu3 MmyTtauuii y Apo30(uisl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIIpenaparax
30 |I'enermka 4enoBeKa 1 bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78
31 ||Cenekuus Kak HayKa U MPOLECC 1 bubnmoreka [JOK

https://m.edsoo.ru/863e¢9214




No Tema ypoka KonnuecTBo yacon ‘ Hara DIIeKTPOHHBIE IIUPPOBHIC
n/n Beero|| Kontposbhsie || [paktuueckue | H3YIeHAS o0pa3oBaTeNbHbIE PECyPChI
paboThI paboThI
32 ||MeTonbl U JOCTUKEHUS CEIEKLUN PACTEHUH U )KUBOTHBIX || | Bu6muorexa [JOK
https://m.edsoo.ru/863e¢9214
33 |[buoTexHONIOTHUs KaK OTpacib MPOU3BOJCTBA 1 Bbubnmoreka [JOK
https://m.edsoo.ru/863e¢9336
|34 HHpOMemyTOqHa;{ aTTecTanys H 1 H 1 H H H
IOBLIEE KOJIMYECTBO YACOB 10 ITPOTPAMME | 34 | 1 I 4 [
11 KJIACC
Ne Tema ypoka KomnnuecTBo yacos | [Hara DNEeKTpOHHBIE IUPPOBBIE
/T Beero| Kontpomsasre || [paktiieckue || 13Y4€HHS 00pa3zoBaTenbHBIC PECYPCHI
paboThI paboThI
1 DBOJIIOLMS U METOJIbI €€ U3YUEeHUS 1 Bbu6nuoreka [JOK
https://m.edsoo.ru/863ea20e
2 ||Ucropus pa3BuTHS MPEACTaBICHUN 00 SBOTIONH 1 bubmuorexa [JOK
https://m.edso0.ru/863e¢9570
3 ||Mukpo3BOIIOIHUS 1 bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle
4 |[[Tomymsiumst KaK JIeMEHTapHas €AMHUIA BU1a ¥ 3BOJIIOLUH. 1 0.5 bubmmoreka [IOK
Jlaboparopnas pa6ota Ne 1 «CpaBHeHHE BUIOB TIO https://m.edsoo.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 ||ABwxymre cuibl (3IeMEHTapHbIE (PAKTOPHI) IBOJIOIIUH 1 bubmmoreka [IOK
https://m.edsoo.ru/863e9da4
6 |[EcTecTBenHbIit 0TOOp 1 ero GopMbl 1 bubmuorexa [JOK
https://m.edsoo.ru/863e9ed0




No Tema ypoka KonnuecTBo wacon | Hara DneKTpoHHBIE (P POBHIC
n/n Beero|| Konrposbhsie || MpakTtuueckue || A3YIeHUA o0pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
7 ||Pe3ynbTaThl 3BOMIONMU: TIPUCTOCOOICHHOCTh OPTaHU3MOB U 1 0.5 bubmmoreka [IOK
BHu0oOpaszoBanue. Jlaboparopnas padora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpTraHu3Ma U €€ OTHOCUTEIBHOTO
XapakTepa
8 |[HampaBneHus v myTH MakpO3BOIIOLUU 1 bubmmoreka [IOK
https://m.edsoo.ru/863e9cle
|9 HHCO6paTI/IMOCTB 9BOJIIOIIMH H 1 H H H H
|10 HI/ICTOpI/IH JKM3HHM Ha 3eMJI€ U METOJIbI €€ U3YYECHHUs H 1 H H H H
11 |[I'umoTte3bl NPOUCXOXKICHUS )KU3HU HA 3eMIIe 1 bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a6
12 ||Pa3BuTHeE )XU3HU Ha 3€MJI€ 1O dpaM U MEPUOIAM 1 bubmuorexa [JOK
https://m.edsoo.ru/863eabbe
13 ||OcHOBHBIE 3Tanbl FBOJIIOLMH PACTUTEIBHOTO U KUBOTHOTO 1 0.5 bubmmoreka [IOK
mupa. [Ipaktuyeckas padora Ne 1 «M3yueHne ncKomaemMpIx https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHUH U JKUBOTHBIX B KOJIICKIUSIX)
14 ||CoBpeMeHHas cucTeEMa OpraHU4ECKOro MUpa 1 bubmmoreka [IOK
https://m.edsoo.ru/863ea48e
15 || OBomtonus yenoBeka (AaHTPOIOreHE?) 1 bubmuorexa [JOK
https://m.edsoo.ru/863eac2c
16 ||ABmxymue cuibl ((hakTOpbl) aHTPOTIOTEHE3a 1 bubmuorexa [JOK
https://m.edsoo.ru/863ead44
|17 HOCHOBHBIG CTaJUH 3BOIIOLIMH YEJIOBEKA H 1 H H ” H
18 |YenoBeyeckue pachkl U MPUPOIHBIC AANITAIIMN YEIOBEKA 1 bu6mmoreka [IOK
https://m.edsoo.ru/863eaeca2
|19 HQKOHOH/I}I KaK HayKa H 1 H H ” H
20 |(|[Cpenbl oOuTaHHS U YKOJIOTHUYECKHE (AKTOPHI 1 bubmmoreka [JOK
https://m.edsoo.ru/863eafec




No Tema ypoka KonnuecTBo wacon | Hara DneKTpoHHBIE (P POBHIC
n/n Beero|| Konrposbhsie || MpakTtuueckue || A3YIeHUA o0pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
21 ||Abuornueckue axktopsl. Jlabopatopnas padora Ne 3. 1 0.5 bubmmoreka [IOK
«Mopdonoruueckre 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT https://m.edsoo.ru/863eb10e
obutanusy. Jlaboparopuas padota Ne 4. «BnusHue cBera Ha
POCT U pa3BUTHE YEPEHKOB KOJIEYCa»
22 ||buotnueckue hakTopsl 1 bubmmoreka [IOK
https://m.edsoo.ru/863eb348
23 ||9KoJIOTHYECKHUE XapaKTePUCTUKHU nomyisiuuu. [Ipaktruueckas 1 0.5
pabota Ne 2 «IToacy€r MIOTHOCTH MOIMYJISALUI pa3HBIX BHJIOB
pacTeHUI»
24 ||CoobmiecTBa OPraHM3MOB — OHOIIEHO3 1 bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a
25 |[9KonoruuecKue CUCTEMbI (IKOCUCTEMBI) 1 bubmmoreka [JOK
https://m.edsoo.ru/863eb46a
26 ||OcHOBHBIC ITOKA3aTEIN YKOCUCTEMBL. DKOJIOTHYCCKUE 1 Bbu6nuoreka [JOK
nupamuel. CBoiicTBa skocucteM. Cykieccus https://m.edsoo.ru/863eb5fa
|27 HHpHponHHe 9KOCHCTEMBI H 1 H H H H
|28 HAHTpOl‘IOFeHHHe DKOCHCTEMBI H 1 H H H H
29 ||buocdepa — rmobanbHas 3KOCUCTEMA 3eMIIN 1 bubmmoreka [IOK
https://m.edsoo.ru/863ebb5e
30 ||[3aKOHOMEpPHOCTH CYIIEeCTBOBaHUS Orochepbl 1 bubmuorexa [JOK
https://m.edsoo.ru/863ebd 16
|31 quJIOBe‘IeCTBO B Onocdepe 3emnu H 1 H H H H
32 ||CocyiecTBOBaHUE IPUPOJIbI U YETIOBEUECTBA 1 bubmuorexa [JOK
https://m.edsoo.ru/863ebale
|33 H0606H1€HI/I€ Kypca "buonorus" 3a 11 knacc H 1 H H H H
|34 HHpOMG)KyTO‘IHaH aTTecTalus H 1 H 1 H ” H




No Tema ypoka ‘ KonnuecTBo wacon | Hara DneKTpoHHBIE (P POBHIC
n/n Beero|| Konrposbhsie || MpakTtuueckue || A3YIeHUA o0pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
|OBILIEEE KOJJMYECTBO YACOB I10 ITPOTPAMME | 34 | 1 [ 2.5 [




YUYEBHO-METO/IMYECKOE OBECIIEYUEHHUE OBPA30OBATEJIBHOI'O ITPOLLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* buonorus. buonorudeckue cucremsl u nporteccel, 10 knace/ Tepemos A.B., I[Terpocosa P.A.,
OO01ecTBO ¢ OrpaHMYEeHHON O0TBETCTBEHHOCTHIO «M3natensecTtBo BJIAJIOCy; ObmecTBo ¢
OTpaHUYEHHOM OTBETCTBEHHOCThIO «M3marenbckuii nentp BJIAZIOC)

* buonorus. buonorndeckue cucremsr u mpoueccsl, 11 kmace/ Tepemo A.B., Ilerpocosa P.A.,
OO6m1ecTBO ¢ orpaHuueHHOMN 0TBETCTBEHHOCTHIO «M3nmarenscTtBo BJIAJIOCy; OGmiecTBo C
OTrpaHUUYEHHOU OTBETCTBEHHOCTHIO «M3narensckuii neHTp BJIAZIOC

METOJUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJISA

A.B. Tepemos, P.A. IlerpocoBa Kak o0yuats 6nonoruu. buonorunueckue cuctemsl u nporeccsl. 10
kiacc. Metoauueckoe rmocodbwue st yaurens. M. -Bmanoc, 2021 ron

A.B. Tepemos, P.A. IlerpocoBa Kak o0yuats 6uosnoruu. buonoruueckue cuctemsl 1 mporeccsl. 11
kiacc. Meroanueckoe rocoobwue st yaurens. M. -Bmanoc, 2018 ron

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
1. Poccuiickas anexTponHas mkouna https://resh.edu.ru/

2. llmdposoii 06pa3oBaTenbHBIA KOHTEHT https://educont.ru/

3. Uudoypox https://school.infourok.ru/

4. Ownaiin ypoku https://100urokov.ru/
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